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How AMERICAN STORES CO. 


3 makes a fast-selling 


preserve 


Repeat sales of Ldeal Brand preserves don’t just happen. 
Ideal Brand has “rung the bell” of customer accept- 
ance with a preserve that is easy to spread, full-flavored 


and consistently high in quality. Yet it is economical 


lo produce, 
American Stores Co. does it with a Plaudler Stainless 
Steel Vacuum System. Sanitary and easy to operate, 


this system provides accurate control over the dispersal 
of fruit in the juice and traps the flavor into the pre- 
serve by evaporating water at lower than the normal 


boiling temperature. This prevents change in the natu- 
ral qualities of the product caused by high temperature 
processing ... assures a true fruit favor. 

If you want a product that will easily win customer 
acceptance, offer the easy-spreading firmness, fresh 
flavor and appetizing color of a preserve processed by a 
Piaudler Vacuum System. Learn more about what this 
system can do for you now, Call your nearest Pfaudler 


ollice 


PFAUDLER VACUUM PAN removes water without interference 
with natural flavor and other qualities of ingredients. Built to with- 
stand the pressure of 100% vacuum, it is also equipped with a 
sampler to permit easy withdraw of samples. 


| 
5 PFAUDLER MIXING TANK thoroughly blends 
| all ingredients before they go into the vacuum 
i pan for final processing. 
| 
: THE PFAUDLER CO. 
7 Dept. FT-6, Rochester 3, N. Y. 
f Send me details on Praudler Vacuums Pan | 
“Mixing Tank 
"| Name 
THE PFAUDLER CO., ROCHESTER 3, NEW YORK [ 
Engineers and Fabricators of Food Processing Equipment 
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Sealva 
the NEW 


hermetically sealed FLAVORS 


Droplets of fresh, pure, flavor, completely 

sealed from the atmosphere with an edible protective 
film ... SEALVA powdered flavors are not subject 

to the usual spoiling and oxidation occurring 

in other flavors when exposed to extended 
shelf-life. SEALVA flavors have a wide 

application in all branches of the food industry 
where lasting strength and quality are desirable. 
SEALVA flavors are presently available in 
strawberry, raspberry, cherry, orange, 
lemon, lime and peppermint. 

Samples will be forwarded at your request. 


VAN AMERINGEN-HAEBLER, INC. 


521 WEST 57th STREET, NEW YORK 19, N. Y. 


Alva 


T 
— 
I 
1 I 
j I 
L 
I 
I 
,'- 


ANOTHER TRUCKLOAD OF 
MAGNA SPICE CONCENTROLS 


THE MM&R BRAND OF BLENDED SPICE SEASONINGS 


TO LOWER 
| 


ANOTHER TRUCKLOAD OF 
MAGNA SPICE CONCENTROLS 


THE MM&R BRAND OF BLENDED SPICE SEASONINGS 


TO LOWER FOOD SEASONING COSTS’ 
*DATA ON REQUEST 


LT | 


nee fon 


Every food processor who uses crude spices or dry soluble seasoning 
will do better with MAGNA SPICE CONCENTROLS. You, too, can count 
on absolutely uniform control of your flavors. You ll cut seasoning 
costs from 20% to 40%. And — you can make the change with no 
change in your present seasoning. 

The MAGNA man is the man to see. Write us. 


Magnes Ma hi & Mt. 


OWE OF THE WORLD'S GREATEST SUPPLIERS OF ESSENTIAL OILS 
16 Desbrosses Street, New York 13,N.¥. + 221 North La Salle Street, Chicago 1, Illinois 
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o the rescue... 
29.000 times! 


The Sanitary can— perfected by Canco— made 
commercial canning of fruits and vegetables pos- 
sible; revolutionized the grocery business: helped 


raise the national level of nutrition and health. 


Through the years, constant Canco ploneer- 
ing and cooperation with the canning industry 
have brought forth widespread process and prod- 
uct improvement—opening new markets for can- 


ned foods of all kinds. 


The Canco teclinical man is a very important person 


im your busine SS. 


No matter where your plants are located, you can rely 


on him to call promptly when you need him. 


Day after day, Canco’s trouble-shooters not only de- 
vote their ene rgies to produc tion line difficulties and to 
improving crop vic Ids. but to suggesting new formulas 
and products SUpervising new installations 


and to maintaining and increasing production, 


During 1952, Canco technical men made more than 


25.000 such calls on Canco customers, 


If you do busine ss with Canco, you know the value of 
this constant, conscientious technical service. If not, 
isn’t it time you, too, added these superior services to 


your own? 


Go first to the people who are first: 


AMERICAN 
CAN 
COMPANY 


=> 


New York, Chicago, San Francisco; Hamilton, Canada 
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Affairs of the Institute 


Winner of The Stephen Bab Boston Meeting Items 
cock Award — Dr. Charles Regional Section News 
N. Frey 


Hormel Wins Food Engi Personnel 


neering Award for Pain Books 
less Kill Process Selected Abstracts 
Masters and Doctors in Food Food Industry Topics 


Technology—1953 Future Meetings 


Winner of The Stephen Babcock 
Award—Dr. Charles N. Frey 


Recipient of the Stephen Baheock Award for 1953 is 
Dr. Charles N. Frey, recognized leader in the scientific 
phases of food and nutrition, author or coauthor of more 
than sixty journal articles, inventor with numerous 
imipertant patents to his credit, and active as officer and 
member in the leading professional societies represent 
ing his field. The Babeock ward, “a symbol of scien- 
tific progress, ideals, and responsibilities in’ the food 
industry” ts being bestowed upon Dr. Frey at the An 
nual Meeting in Boston in June of the Institute of Food 
Fechnologists to honor his long and distinguished career 
in science and in recognition of his zeal pro 
moting nutritional and other forms of biochemical 
research and in following that research through to 
technological appheation 


om 


RECIPIENT OF THE BABCOCK AWARD—DR. CHARLES N. FREY 


Born in) Michigan, Charles N. Frey attended the 
schools of that state and received his Bachelor of Science 
degree from Michigan State College in 1911. It ts 
worthy of note that this famous institution of his native 
state honored him with the Doctor of Science degree in 
146. The University of Wisconsin was the scene of 
Dr. Frey's advanced work and by 1915 he had earned 
his Master's degree and by 1919 his Ph.D. His field of 
specialization at Wisconsin was biochemistry. 

Before entering upon his career of biochemical re- 
search in industry, Dr. Frey had wide experience in 
academic and institutional research. Among his early 
affiliations were the University of Wisconsin, where he 
was an instructor during 1916-17, the U. S. Depart 
ment of Agriculture, as a biologist, and Mellon Insti- 
tute, where he was a fellow from 1920 to 1922. During 
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World War I he served as a commissioned officer in 
the Sanitary Corps, rising to the rank of Captain 
With this rich and varied scientific experience behind 
him, Dr. Frey entered the field of chemical research in 
industry, starting this first phase of his career with the 
Ward Baking Company, as research chemist, in 1922 
Ile accepted a post with the Fleischmann Co. in 1924 
and by 1926 had risen to the post of Director of the 
Ileischmann Laboratories, Standard Brands, Inc. At 
Standard Brands he became successively Director of 
Research and Development (1929) and Director of 
Scientific Relations (1944). 

Dr. Frey's influence in the world of science is re 
Heeted in many ways. He has held high office in the 
\ssociation of Cereal Chemists (president, and 
in our own society (president, 1951-52). He has served 
on numerous national committees including those of the 
National Research Council and has been a delegate to 
three international scientific congresses. In this latter 
connection he travelled to Belgium in 1935, to Holland 
in 1937, and to Hungary in 1939. He is a fellow of the 
New York \cademy of Sciences. 

Less well known, perhaps, than many of the io 
graphia above is the fact that the 1953 recipient of the 
Babeock Award was one of the early movers in or 
ganizing the Gordon Research Conferences conducted 
each summer in New Hampshire. Tle was also one of 
the first scientists engaged in industrial research to be 
honored by election to membership on the Food and 
Nutrition Board of the National Research Council of 
the National Academy of Science. Dr. Frey's research 
and development interests have ranged from methods 
for using cane molasses, and vitamins in yeast growing, 
the vitamins, particularly B, in yeast fermentation, the 
production of vitamin from yeast, the action of 
proteolytic enzymes, the colloidal aspects of baking 
technology and, more recently, the use of chemical addi 
tives in food with special attention to disseminating 
reliable scientific information concerning them to the 
public. 

No account of Dr. Charles N. Frey would be com 
plete without an appreciative comment on the man 
himself. Highly trained and highly informed in- pro 
found scientific fields, Dr. Frey is always willing to 
take the time to give unstintingly of what he knows to 
anyone who asks. His temperament is open and gemial, 
and he has the capacity to turn quickly from technica! 
preoccupations to the lighter side of life. He ts a stimu 
lating leader, and for those just beginning scientific 
work his career can stand as an inspiration and as a 
shining example. Dr. Frey fully merits the tribute 
implicit in the Stephen Babcock Award. 

F. B. ann M. S. P. 


Wins Food Engineering Award 
For Painless Kill Process 


Po Geo. A. Hormel & Co., Austin, Minn., meat 
packer, goes the honor of making the most outstanding 
current achievement in food technology —a revolutionary 
method of putting hogs to sleep prior to slaughter. 


(Continued on page &) 
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Stocks Carried in Principal Cities 


The success of our products has 
come from laborious, meticulous 
laboratory development, followed 
by time-tested application by all 
types of flavor manufacturers. 


Build your flavor business with 


® The fully characteristic notes of 
Felton’s fine aromatics. 


® The true uniformity and superb 
quality of Felton’s essential oils, 
basic flavoring materials and 
vanillas. 


ELTON 


PLANTS: Brooklyn, N. Y.* Los Angeles, Cal.* Montreal, Que. « Paris, France 


SALES OFFICES: Atlanta * Boston + Chicago + Dallas + Philadelphia 
St. Louis + Toledo « Toronto 
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Wins Food Engineering Award 
For Painless Kill Process 


(Continued from page 6) 

This process has been accorded the biennial 1953 
Food Engineering Award by a committee of 26 out- 
standing food technologists headed by Dr. Samuel Cate 
Prescott, famous MIT food scientist 

Sponsored by Food Engineering, a MeGraw-Hill 
publication, the Award will be presented to Hormel at 
the Annual Meeting of the Institute of Food Technolo- 
gists in Boston, June 22 

Hormel’s award-winning process involves the use of 
carbon dioxide gas to immobilize the animals as they 
are conveyed through a tunnel. This enables workers 
along the conveyor to easily shackle one hind leg of 
each hog to an overhead rail conveyor. This conveyor 
carries them head down to the painless sticking opera 
tion 

The animals formerly were put into a narrow pen, 
and workers had to grab a leg and shackle it as the 
animal kicked and squealed. This not only was noisy, 
dirty, back-breaking work, but it excited and fatigued 
the animal and somewhat affected the quality of the 
meat 

The new technique also assures more accurate sticking, 
increases animal respiration to effect higher blood re 
covery, and permits more uniform and efficient move 
ment of animals into and through the plant 


Masters and Doctors in Food 


Tech nology—1953 


(hirst Installment) 


\dvanced degrees in the field of food technology have 
been, or are about to be, awarded to students in the 
various American colleges for work accomplished in a 
wide variety of subjects. The names, thesis topics, and 
institutions that identify the recipients of these academic 
honors should have news value not only for college 
faculties but for the food industry and all other organi- 
zations concerned with food science. It is also possible 
to ascertain from the list in the current issue, and from 
a second installment which will appear in the July issue, 
something of the trends and emphases in food science 
and technology as of 1953. The degrees listed, unless 
otherwise specified, are those to be granted at June 
Commencements 


UNIVERSITY OF CALIFORNIA (BERKELEY) 


Vame Dearee Thesis or Dissertation 
Don C. Bosti Ph.D. Proteolytic Changes in Autolyzing 
Yeasts (January 1, 1953) 
C. D. Buss M.S. Breakdown Products of Rancid Oils 
G. de Lucea M.S. Colloid Chemistry of Aluminum Pec 
tinates 
Omar Foda Ph.D. Studies on the Nutrition and Metabo- 


lism of Acetobactor melangenum and 
Related Species (January 1, 1953) 


N. D. Khan M.S. Carotenoids of Citrus Juices (January 
1, 1953) 


FOOD TECHNOLOGY, JUNE 


1953 


Name Dearece Thesis or Dissertation 


G. Liebert M.S. Studies on Dehydrated Soup Stocks 


William Moses Ph.D. Thiamine and Pyridoxine Equivalence 
in One Strain of Saccharomyces cer 
vistae (January 1, 1953) 


D. D. Museo M.S. Hydrolytic and Oxidative Rancidity 
of Walnut Meats 
T. Nakayama M.S. Studies on the Carotenoid Pigments in 


Yeast (January 1, 1953) 


Nora Neilson Ph.D. The Effect of Oxygen on Growth and 
Carbon Metabolism of “Flor” and Re 
lated Yeasts (January 1, 1953) 

S. Sano M.S. Green Pigment Formation in Crushed 
Garlic Tissues 


C. J. B. Smit M.S. Studies on Sugar Sulfite Compounds 


UNIVERSITY OF CALIFORNIA (DAVIS) 
Chester Keane Ph.D. Composition of Copper Complexes 
Causing Cloud Formation in Various 
Beverages 


Jerome Levinson M.S. Types of Microorganisms Associated 
with the Softening of Cucumber 
Pickles 


Robt. Marthinsen M.S. Use of Essential Oils in Differential 
Media for Lactic Acid Bacteria 


George McKray M.S. Physiological Studies on Bacillis 
stearothermophilus 


Moishe Shifrine M.S. The Association of Yeasts with Cer 
tain Bark Beetles 


UNIVERSITY OF GEORGIA (ATHENS) 
Charles Balkcom M.S. Polarographic Determination of Ran 
cidity (August, 1953) 


Fdward M M.S. Effect of Added Nutrilites on the Fer- 
Durrence mentation of Cucumbers into Pickles 
(Mrs.) Willa M.S. Development of Bacteriologically 
minta Hight Sound Processing Fimes for Low-acid 
Foods Processed in Community Can 
neries 
Mark G M.S”) Nutritional Supplementation of Lac 
Schwartz tic Acid Flora of Sauerkraut (August, 
1953) 


IOWA STATE COLLEGE (AMES) 


Henryk Hurwicz Ph.D. Experimental Determination and 
Mathematical Evaluation of Physical 
Characteristics of Beef Processed at 
High Retort Temperatures 


MICHIGAN STATE COLLEGE (EAST LANSING) 
Rudolph W M.S. Effect of Thawing Temperatures on 
Hirzel Drained Weights of Frozen Fruits 


Salah E. Loutfi Ph.D. Effect of Gaining and Reducing Diets 
On Body and Blood Constituents of 
Rats 

K.L. Narasimhan Ph.D. Effect of Harvesting Condition on 
Mold Count of Black Raspberries 

Lester R. Strong M.S. Comparison of Steam and Lye Peeling 
Methods ‘or Michigan Freestone 
Peaches 


UNIVERSITY OF MISSOURI (COLUMBIA) 


H. D. Naumann Ph.D. Quality Evaluation of Beef From 
Mature Steers 


S. E. Zobrisky M.S. Pork Carcasses Evaluated on the Basis 
of Weight, Quality, and Measurements 


(Continued on page 10) 
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no other ingredient 


adds so much sales appeal 


for so little 


Regardless of season or climate, National Certified Food Colors 
assure uniformly-appetizing color in your finished goods 


An appetizing color is the greatest single spur to sales 


Products of exceptionally close chemical control, the pure-dye 
percentage in National Certified Food Colors is held within 
remarkably close limits batch after batch. So that once you 

establish a color formula, you can be sure the same formula 
will produce the same shade again and again 


Fine foods deserve fine colors. For the finest, specify “National” 


CERTIFIED COLOR DIVISION 

NATIONAL ANILINE DIVISION 

ALLIED CHEMICAL & DYE CORPORATION 
40 RECTOR STREET, NEW YORK 6,N.Y. 


Boston Philadelphia Chicago Charlotte 
San Francisco Portiand. Ore Toronto 
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Masters and Doctors in Food 
Technology—1953 


(Continued from page 8) 
OHIO STATE UNIVERSITY (COLUMBUS) 


Name 


Degree 


Eleanor T. Billig M.S. 


Herbert Goldberg Ph.D. 


Ahmed Habib 


Sarah I. Jencks 


R. N. Johnson 


Jerome Kern 


Noroji Kojima 
J. O. Mavis 


G. L. Peters 


(Mrs.) Gladys 
W. Royal 


Jane Stephens 


W. J. L. Sutton 


Eugen Wierbicki 


M.S. 


M.S. 


Ph.D. 


M.S. 


M.S. 


Ph.D. 


Ph.D. 


Ph.D. 


Thesis or Dissertation 
Effect of Processing Method and 
Added Emulsifier on the Baking 
Properties of Butter 
Use of Antibiotics in the Processing 
and Preservation of Fresh Beef 


The Effect of Oxygen and Hydrogen 
lon Concentration on Color Changes 
in Processed Beets, Strawberries and 
Raspberries 

Consumer Reaction to Milk Contain- 
ing Various Amounts of Butter Fat 
and Additional Milk Solids 

Factors Affecting Fat Absorption in 
Potato Chips (August, 1953) 
tacteriological and Biochemical 
Studies of Italian Cheese Starter 
(Organisms 

lodized Salt in Processed Fruits and 
Vegetables 

Measurement of Color in Tomato Pulp 
(August, 1953) 

Effect of Processing Variables In- 
cluding Varieties on the Consistency 
of Tomato Pulp 

The Effect of Rations Containing So- 
dium Acetate and Sodium Propionate 
on the Composition of Various Tissues 
from Feeder Lambs 


A Consumer Panel: Organization and 
Initial Evaluation of a Food Product 


. The Effect of Udder Diseases on Ionic 


Inter-relationships in Milk (Decem- 
ber, 1953) 

The Relation of Age at Time of Cas- 
tration to the Composition and Quality 
of Beef 


PURDUE UNIVERSITY (LAFAYETTE, INDIANA) 


G. R. Ammerman 


W. Billerback 
J. M. Borges 
E. Burns 
G. D. LaBaw 


F. Heiligman 


F. J. McArdle 


J H. Nelson 


M.S. 


M.S. 


M.S. 


Ph.D, 


Ph.D. 


Ph.D. 


Ph.D. 


M.S 


A Study of Odor Controls in Tomato 
Cannery Waste Lagoons 

Objective Color Measurements of 
Apples 

Dehydration Studies with Tomatoes 
and Tomato Products 

Development of Aseptic Canning Sys- 
tems for Vegetable Crops 

Factors Influencing the Heat Sterili- 
zation Requirements of Foods 
Physiological Factors Influencing the 
Heat Resistance of Food Spoilage 
Organisms 

Factors Influencing the Sterilization 
of Foods with lonizing Radiations 
Objective Color Evaluation of U.S. 
D.A. Grades for Cannery Tomatoes 


OREGON STATE COLLEGE (CORVALLIS) 


A. M. El 
Maghraby 
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M.S. 


Blackberry Frozen Puree Desserts 


FOOD TECHNOLOGY, JUNE, 1953 


Thesis or Dissertation 


Name Degree 
Hjalti Einarsson M.S. The Expression of Oil from Dried 
Fish Meal 
W. K. Higby M.S. The Effects of Various Calcium and 
Pectin Treatments on Canned Elberta 
Peaches 
Fernand M.S. Quality Evaluation of Canned Whole 
Kernel Corn Grown in Oregon 
Ph.D. Effects of Added Antioxidants on the 
Oxidation-Reduction Potentials of 
Fruit and Vegetable Juices 
P. N. Narula M.S. The Comparative Effect of Cations 
and Anions on the Firmness of Cher- 
ries 
H. O. Osman Ph.D. The Validity of Peroxide Values and 
Optical Densities as a Measure of the 
Quality of Frozen Chinook Salmon 


Loranger 


G. A. Lundeen 


L. A. Pettit M.S. The Effect of Treatment Variations 
on Pre-freeze Dehydrated Blue Lake 
Beans 


Ph.D. The Relationship Between Visual 
Grades and Instrumental Color De- 
terminations of Frozen Strawberries 

J. L. Siegele M.S. Radio Frequency Blanching of Vege- 

tables 

G. W. Varseveld M.S. Flocculating Agents as Aids for Rapid 

Pectin Determinations in Preserve 
Manufacturing 

R. C. Wiley Ph.D. The Relation of Fresh Fruit Quality 

Factors to the Canning Quality of the 

Italian Prune 


Jayantilil Shah 


E. H. Wood M.S. Methods of Evaluating Quality in 
Marshall Strawberries 
M.S. Objective Determination of the Con- 


sistency of Tomato Juice 


BOSTON MEETING ITEMS 


Student members. Arrangements have been made for rooms 
for student IFT members at the M. I. T. dormitories at very 
low rates during the IFT convention. Students interested in a 
room reservation at M. I. T. should write to Prof. S. A. Gold- 
blith, Dept. of Food Technology, M. I. T., Cambridge, Massa- 
chusetts by June 10. 

Food technology teachers. An informal get ‘together of 
teachers of food technology has been planned for the Boston 
Meeting of IFT. This meeting will be held Sunday evening, 
June 21, at 8:00 P.M. in the Hotel Statler, room 406-8. The 
committee, listed below, urges your attendance. 

Chairman: R. R. Lecautt, Department of Food Technology, 
University of Illinois. 

Members : 


Water A. MACLINN Howarp D. Brown 
Roy E. MARSHALL A. EAGLes 
R. W. Epwarp Ross 
H. Wiecanp Cart FELLERS 
M. E. HicgHtanps Louts B. RocKLanp 


Hospitality Committee. The Meetings will be well served in 
the way of hospitality and entertainment. In addition to James 
Donovan, Chairman, are the following members: Philip K. 
Bates, Clarence Birdseye, William Lyman Campbell, Newton 
R. Cole, Ernest C. Crocker, Archibald B. Dunwoody, Arthur 
C. Fay, Carl R. Fellers, Willam I. Gorfinkle, Mathew E. High- 
lands, Jack L. Lapuck, Olof P. Pierson, Burton G. Philbrick, 
Samuel C. Prescott, Horace F. Ryder, Robert S. Scull, James 
H. Shrader, Cyril C. Sullivan, Raymond M. Swain, John F. 
Thompson, A. William Whitney, Elsie Wilson, Clifford J. 
Robertson, Dr. Wm. Hampton, Mason T. Rogers, Michel P. 
Vucassovich, Kirby M. Hays, Craig W. Angell, Mary Harrigan, 
Harry Rosenthal. 
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Let us pour you a sample 
of this homogenized emulsifier 


his is Myverol® Distilled Monoglyceride 
homogenized with nitrogen to produce a 
wholesome, smooth-flowing white cream that 
retains its uniformity 
The monoester content of this emulsifier 1s 
90';, as compared with the 40°; common tn or- 
dinary commercial monoglycerides. And there's 
no question about its wholesomeness for use in 
such food products as baked goods, shortening, 
margarine, peanut butter, dessert topping, and 
others that call for smooth dispersions. 


Distillation Products Industries isc division of Eastman Kodak Company 


distillers of monoglycerides from natural fats and oils 


Also... vitamins A and E 


Myverol Distilled Monoglycerides are pre- 
pared from natural fats and oils, then concen- 
trated by molecular distillation. This means 
they're low in diglycerides and impurities that 
inhibit emulsification or degrade product taste. 

Letus send youasample for your investigation 
Write, wire, or phone Distillation Products In- 
dustries, Rochester 3, N. Y. Sales offices: New 
York and Chicago e W. M. Gillies and Company, 
Los Angeles and San Francisco ¢ Charles Albert 
Smith Limited, Montreal and Toronto 
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FOOD TECHNOLOGY, JUNE, 1953 


Regional Section News 
AUSTRALIAN REGIONAL SECTIONS 


(in May 13, 14, and 15 the Australian regional sec 
tions held the first convention of the Institute of Food 
Fechnologists in Australia since the formation of the 
two sections. It was held in Victoria with the Aus 
tralian Southern Section as hosts. The technical pro 
gramme was of high merit and of nation-wide interest 
and afforded an opportunity for technical and other 
members of the food industry to meet and discuss mat- 
ters of common interest. The beautiful gardens and 
parklands around the Maroondah Dam furnished a 
pleasant background for the meetings since the Maroon- 
dah Lake Hotel, Lleale sville, locus of the IFT conven- 
tion, overlooks the Dam. The programme that follows 
will vive a brief insight into the technical proceedings. 


Thursday, May 14 

5 aan. Opening of Convention by F. C. Elsworth, 
Dewey and Almy Pty. Ltd., Chairman of 
\ustralian (Southern) Section, 

“What is Food--and why is Food Tech 
nology 2° by Professor Sir Stanton Hicks, 
University of \delaide 

“Eluorimetry in Vitamin Research,” by 
kK. T. UH. Farrer, Kraft Foods Ltd., Mel 


bourne 


“The Effect of Trace Metals on Food 
(Quality, by Dr. V. M. Lewis, Henry 
Lewis & Sons Pty. Ltd., Sydney. 

“Some Aspects of Yeast Behavior in Brew 
ing,” by Hl. Govers, Tooheys Limited, 


15 pam 


Sydney 


50 pan.“ The Manufacture of Bakers’ Yeast,” by 
\. 1. Michie, Nyecander & Company, Mel 


bourne 


30 pan.—“Yeast Extracts,” by E. W. Hill, Kraft 
Foods Limited, Melbourne. 


15 pan. Film on Brewing 


Friday, May 15 
“Materials Hlandling in the Canning In 
dustry.” by W W Hopkins, HH. Jones & 
Co, ( Syd.) Pty. Ltd 


OO am 


45am.-“Recent Trends in Cannery Production 
Fechmique,” by W. HH. Ball, Shepparton 
Fruit Preserving Co. Limited. 
am.—“Prineiples of Heat Penetration,” by K. B. 
Smith, Southern Can Company (Aust. ) 
Ltd 

“Some Sources of Uncertainty in Process 
evaluation,” by P. W. Board, Division of 
reservation, C.S.1.R.0., Home 
bush, N.S.W 

“Some Bacteriological Factors in Process 
valuation,” by Dr. W. G. Murrell, Divi- 
sion of Food Preservation, C.S.1.R.O., 


Llomebush, N.S.W 


OO aim 


20am 


ELECTION RETURNS 


Results of the 1953 national election have just been tabu 
lated and the following announcement has been released by 
the Secretary: 


PRESIDENT-ELECT OF THE INSTITUTE OF FOOD 
TECHNOLOGISTS 


K. Bates 


COUNCILORS-AT-LARGE 
Epwarp J. CAMERON 


rep W. FABIAN 


Baus 


\KSEL G. OLSEN 


For the fifth councilor the election resulted in a tie betwee 
Kenneth A. Dykstra and Maynard A. Joslyn. The tie vote wall 


be resolved by the Council when it meets in Boston in Jun 


CHICAGO SECTION 

Hlerman Steen, executive secretary of the Millers’ 
National Federation spoke at the April 13 meeting ot 
the Chicago Section. He has been a staff member of 
the organization since 1929 and was well qualified to 
present a resume of trends in the consumption of wheat 
products and their role in nutritional education pro 
gratis. 

\ccording to the speaker, there has been a loss ot 
in the per capita consumption of wheat flour since 1910 
The staff of the Wheat Flour Institute is combating 
this trend, by providing all types of media with news 
releases on nutrition and appealing recipes utilizing 


milled wheat products. 


DIXIE SECTION 


The Dixie Section held an afternoon and evening 
meeting on the campus of Emory University on April 
3rd. The meeting was well attended and interest was 
unusually high. 

The afternoon was devoted to an imspection ol 
:mory’s newest and largest laboratories for medical re 
search. The place of Emory in the field of medicine and 
health was discussed by members of the faculty of the 
School of Medicine. 

The evening program consisted of a discussion on 
Food Technologists in Civilian Defense by 

Mr. Dial F. Sweeny, Regional Supply (fticer, who 
spoke on: “Sources and Distribution of Foodstuffs im 
Case of a National Emergency.” 

Dr. John M. Whitney, Regional Medical Officer, who 
spoke on: “Coordination of the Food Technologist with 
the Civilian Defense Program.” 

The next regular meeting will be held May 15th. 


MARYLAND SECTION 


Following is a resume of recent meetings held by 
this Section: 

The February meeting was held on Friday, February 
13th. Mr. Jacques Humbert, Commercial Attache of 
the French Embassy gave a very interesting and illumi 
nating discussion on the production of French wines 
Mr. Humbert described the regional limitations on the 
labelling of French wines. At the same time he pre 

(Continued on page 14) 
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. unless you have the assurance that 
comes with FLORASYNTH’S process of 
ENTRAPPED flavors, you may have a flavor-thief 


and not know it. He steals the vital elements 


of flavor and strength. 


We, at Florasynth, don’t worry much about 
him. By our special process—we call it 
ENTRAPPED—we simply implant the flavor 


deep in the very inside of the globule. . . 


Try Florasynth’s Imitation Orange, or any of 


our ENTRAPPED flavors...check the difference! 
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FOOD TECHNOLOGY, JUNE, 1953 


Regional Section News 
(Continued from page 12) 


sented to his listeners a manual for the proper drinking 
of wines. His description was followed by a film on the 
production of Champagne 

The March meeting was held at the Stafford Hotel 
on Friday, March 13th. Mr. FE. N. Funkhouser, man- 
ager of the CRYOVAC Division of the Dewey & Almy 
Chemical Co., spoke on Meat Merchandising using 
CRYOVAC wrappings. Mr. Funkhouser stated that 
the entire method of merchandising meats had changed 
since 80% of the entire production was being sold in 
super markets. He pointed out that self-service in these 
markets had made mandatory the use of mass displays 
with eye-appeal to stimulate impulse buying. He 
showed that producers were able to extend the shelf life, 
to protect the quality and maintain packing weights 
with the rugged package which they have developed. 

The April meeting was also held at the Stafford Hotel 
on Friday, April 10th, with 40 members and guests in 
attendance. The meeting was addressed by Mr. Harry 
Korab, Technical Service Director of the American 
tottlers of Carbonated Beverages. Mr. Korab dis- 
cussed the various phases of soft drink fabrication, 
dividing his subject into three phases. They were: 

1. The fabrication of the glass container. 

2. The assembly of ingredients and the manufacture 

of syrup. 
3. The part played in the finished drink by the 
method of preparation of the carbonated water. 


The technical aspects of the various phases of soft 
drink preparation, storage and distribution were fully 


discussed. 


MOHAWK VALLEY SECTION 


Hold dinner meeting. [inner meeting of this Sec 
tion of the Institute of Food Technologists was held at 
the Canajoharie Hotel on April 16th. Twenty-two 
members and guests were present. 

The Chairman, David S. Luscombe, introduced Dr. 
(otto Faust, consulting pediatrician for Beech-Nut 
Vacking Company who gave a very interesting talk on 
the “Influence of Psychological Factors on Nutrition 
and Health” in children. Dr. Faust cited some case 
histories of behavior problems in children caused by 
forced feeding in infancy. 


NEW YORK SECTION 


Advances in proportioning and mixing revealed at 
New York IFT meeting. Food processors are achiev- 
ing important advantages through continuous propor- 
tioning and continuous mixing of both wet and dry 
ingredients. And these were highlighted, together with 
advances in equipment and methods, by two engineers 
at the April 15 meeting of the New York Section of 
the Institute of Food Technologists—before an audience 
of 141 members. 

Mr. Laurence Lowy, Proportioneers, Inc., explained 
how continuous proportioning reduces the capital in- 
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vestment and floor space required for batch-proportion- 
ing tanks, saves labor, and eliminates much of the 
“human element” and possible error in product formu- 
lation. And he said that the food industry is swinging 
more and more toward the fully automatic plant in 
which the labor force is small and production stream- 
lined. 

No matter what the form of the material to be fed 
be it lumpy, sticky, corrosive, hot, plastic, or of a dozen 
other descriptions—a feeder is now available which will 
meet production requirements, Mr. Lowy pointed out 

And a high degree of accuracy can be attained in con- 
tinuous proportioning, according to the speakers data. 
It ranges from about 5 percent for less expensive volu- 
metric proportioners to 0.5 percent for the precise loss- 
in-weight feeder. 

Mr. John A. Abbott, American Machine and Foundry 
Co., told how continuously proportioned ingredients can 
be continuously mixed efficiently, quickly, and with 
quality, floor-space, and labor advantages. New com- 
mercial processes for continuous mixing of cake batter, 
marshmallow, and mayonnaise were explained and illus- 
trated, these being con:bined with automatic feed of wet 
and dry ingredients. And the principles and equipment 
involved in the revolutionary new bread process—now 
in the pilot-plant stage-— were speculated upon by 
quoting from the industry press. 

The mayonnaise process, now going into commercial 
use, involves the metering of ingredients into a pre 
blender which feeds a continuous mixer, as well as con 
trolled flow of vinegar into the mixer. The unique pre- 
blender is a bowl with a twin-disk agitator that sets up 
whirls in the material to give these advantages—posi- 
tive inclusion of ingredients, quick, intimate mixing, 
high capacity, and continuous draw-off of mixture with- 
out sucking air into discharge line. 


NORTHERN CALIFORNIA SECTION 


The Section held its April Meeting on April 16th, at 
the Merchandise Mart, 1355 Market Street, San Fran 
cisco. Speaker for this occasion was Fred Talburt, 
Western Regional Research Laboratory, who discussed 
“Orange Juice Powder.” 

April issue of the Section’s “Hornblower” asks mem- 
bers to reserve June 18th when the speaker at that time 
will be Mrs. Tillie Lewis, President, Flotill Products, 
Stockton, California. 


NORTHEAST SECTION 

This Section met on April 2 at the Friend Brothers 
lant in Malden where Messrs. Bob and Walter Friend 
were our hosts for the evening. Both the Friend 
Brothers Plant and the Continental Can Company next 
door arranged for guided tours through their plants 
This was followed by dinner—compliments of Friends 
Brothers—and our best attended meeting of the year. 

Our speaker was Dr. Donald K. Tressler, Director 
of the Quartermaster Food and Container Institute for 
the Armed Forces — Chicago Quartermaster Depot, 
U. S. Army. His subject was “Food Problems of 
Special Concern to the Armed Forces.” 


(Continued on page 18) 
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H. KOHNSTAMM & COMPANY, INC. 


MANUFACTURING CHEMISTS 


Eagerly anticipating seeing you at the 


INSTITUTE OF FOOD TECHNOLOGISTS 
CONVENTION 


BOOTH 13 
HOTEL STATLER 


Boston, Mass. 


June 21-25 


Experienced chemists in attendance at all times for 
your convenience and for consultation on all your 


COLOR and FLAVOR problems. 


You are cordially invited 
to join us and say “hello” 


in our Statler suite. 


FIRST PRODUCERS OF CERTIFIED COLORS 


KOH RGTARMM COMPANY Inc. 


ESTABLISHED 1851 
PARK NEW YORK 7 E. ILLINOIS ST, CHICAGO 11 LOS 


ATLANTA + BALTIMORE BOSTON CINCINNATI CLEVELAND DALLAS DETROIT INC NAPOLIS KANSAS 
T NNEAPOL!IS NEW RLEANS OMAHA PHILADELPHIA PITTSBURGH LOUIS SAN FRANCISCO 
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In Pfizer research laboratories, the language of the cash reg- 
ister...in terms of profits for food processors ...is spoken as 
fluently as the language of chemistry. That’s because Pfizer 
chemists are constantly searching for better ways to 


1. CUT PROCESSING COSTS IN FOOD PLANTS 

2. GIVE ESTABLISHED FOOD PRODUCTS GREATER SALES APPEAL 
3. HELP CREATE NEW AND BETTER FOOD PRODUCTS 

4. SIMPLIFY HANDLING 


All four have a single aim: greater profits for food processors. 


Take Pfizer CITRIC ACID Ascorbic is also favored in preparing beverages 
ANHYDROUS for ex- and processed foods where oxidative spoilage 
ample. As an acidulant for is a problem. Processors of juices. concentrates 
carbonated beverages, and fruit ades. too. will find Pfizer Ascorbie a 
sherbets, gelatin desserts, sales builder when used to standardize the Vita- 
jams and jellies, this Pfizer min C content of their brands. 


development enhances 
natural fruit flavor. giving these foods greater 
sales appeal. Having no water of crystallization, 


VITAMIN By... 
thos newest member of 
the Vitamin B Com- 


it has important advantages over hydrous citri¢ 
acid. It cannot dry out, even after months of +2) 


storage ... it does not cake under proper storage plex offers great 


conditions nor absorb water from the atmos- 


promise in the field of 


phere. The absence of water of crystallization nutrition. Recent elin- 


ssible ‘pare y foe 
makes it possible to prepare stable dr ood seal research hes indicated that Viamia Ba 


ic “rwise wot cake adly 
whic h other ik b dl exerts a g owth promoting effect when Hiven as 


ve. Greate y of acidul: 
torage. Greater gen of acidulation i a dietary supplement to children with growth 
possible because the composition remains con- failure. Both Vitamin Bie Oral Grade Solids 
stant. And Pfizer Citric Acid Anhydrous can cut and B 


freight costs because there’s no water to ship 


Crystalline have been found lo be 
equally effective. Since Pfizer Oral Grade Solids 
is the less expensive form, it will be of espe ial 
interest in fortifying foods 

ASCORBIC. ACID 
Pfizer maintains a skilled staff of technicians 
is widely used as ready to assist you in food processing problems. 
an antioxidant to For technical assistance or additional informa- 


retard the develop- tion on these produc ts write 


ment of off-color, 
off-flavor and rancidity. Packers of frozen fruits CHAS. PFIZER & CO., INC. 
and fish have for many years recogn-zed the 630 Flushing Ave..'Srooklyn 6, N.Y 
added sales appeal gained by adding Pfizer an ae 
Ascorbic to their packs. As an antioxidant. Chicogo, Iit.; San Froncisco, Colif.; Vernon, Colif.; Atlanta, Ge. 
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FOOD TECHNOLOGY, JUNE, 1953 


Regional Section News 
(Continued from page 14) 


The following section officers were elected for 1953- 
1954 

Chairman: James Donovan 

Vice Chairman: Jean F. Caul 

Secretary : Lyle Richardson 

Treasurer: Ernest Lockhart 

National Councilors: Matthew E. Highlands (1 yr.) ; Loren 
LB. Sjostrom (2 yrs.) 

Sectional Councilors: W. Leverett Cummings (1 yr.); 
Charles H. Shackelford (2 yrs.); Norman W. Kempf 
2 yrs.) ; Irving S. Fagerson (1 yr.) 

Retiring Chairman: J. Avery Dunn 


OREGON SECTION 

The Section held its annual meeting, Friday evening, 
May 1, at the Old Hleathman Hotel in Portland. New 
officers, it is expected, will be made known to your news 
editor in a later announcement from the Section. Two 
speakers participated in the evening's program. R. D. 
MekKirahan, Research Department, American Can Co., 
San Francisco, discussed “new developments in can 
coatings” while IE. M. Justus, Swift & Co., Portland, 
took “meat packing” for his subject. 


WESTERN NEW YORK SECTION 

The Buffalo Area Group of this Section was ad- 
dressed by Mr. R. L. Brett, Research Entomologist, 
West Disinfecting Co., Long Island City, New York, 
on the subject of “Insects and Their Control in the 
Food Industry,” at a supper meeting held April 22nd 
in the New York State Institute of Applied Arts and 
serences 

The Seetion’s Annual Spring Meeting was held on 
May Ist at the Hotel Powers, Rochester, N. Y. The 
afternoon session was devoted to the subject of “Food 
Industries in our Area.” 

The speakers who took part in the discussion of this 
subject included Mr. Sven Young, Canada Packers 
Ltd., Toronto, Ont.; Dr. J. M. Fogelberg, The R. T. 
French Company, Rochester, N. Y.; Mr. James Hale, 
Phe Borden Company, Syracuse, N. Y.; Dr. Kenneth 
(5. Dykstra, Birds Eye Division, General Foods Inc., 
\lbion, N. Y.; Mr. Franklin Reddout, The Hills Bros. 
Company, Lyons, N. Y.; and Dr. R. F. Korfhage, The 
Nestle Company, Fulton, N.Y. 

“The Use of High-Energy Cathode Ray Sterilization 
in the Food Industries” was the subject handled by Dr 
Schreiber, General Electric Company, Mil- 
waukee, Wise 

“Applications of the Thiobarbituric Acid Test for 
(>xidative Rancidity in Foods” was the subject of a 
paper prepared by FE. Einset and R. I. Ramstad of Cor- 
nell University, Ithaca, N. Y 

Dr. Andrew Rice, New York State Agricultural 
Experiment Station, Geneva, N. Y., wound up the 
afternoon session with a paper on the “Acids of Tomato 
Juice.” 

Evening speaker for the occasion was Leonard C 
Cartwright, Foster D. Snell Inc., New York, N. Y., 
who discussed “Flavour in Foods.” 
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PHILADELPHIA SECTION 


The April meeting of the Philadelphia Section, Insti- 
tute of Food Technologists was held April 14, 1953 at 
Drexel Institute of Technology, Philadelphia. The 
nominating committee presented the following slate of 
officers for the coming year: 

Chairman: R. A. Pouchain, Tasty Baking Co 

Vice-Chairman: Carl D. Pratt, Atlas Powder Co 

Secretary: Edwin C. Dryden, Eastern Regional Research 

Laboratory 

Preasurer: Richard L. Mullan, American Stores Co 

Councillor: John P. Crimmins, Lummis & Co 

Executive Committee: G. D. Boyd, Campbell Soup Co.; Dr 

Norman Kramer, Food & Drug Administration 


No further nominations being offered, a motion was 
made and passed for the casting of a unanimous ballot 
for all of the above candidates. 

lhe entertainment feature of the program was a mo 
tion picture in color entitled “Bermuda Bound.” 

Mr. Seltzer, chief research engineer for 
Thomas J. Lipton, Ine. addressed the section on the 
subject of “Spray Drying in the Food Industry.” Mr 
Seltzer’s talk and the ensuing question and answer 
period covered many phases of spray drying which are 
of great interest to all food technologists, and they were 
received enthusiastically by the members 


PERSONNEL 


Dr. Harold W. Schultz, head of two research divi- 
sions for Swift and Company research laboratories in 
Chicago, Ilinois, has been appointed head of the Food 
Technology Department at Oregon State College effec- 
tive July 1, 1953. Professor FE. H. Wiegand, founder 
of the Department in 1919, has retired. 

The new department head has received wide-spread 
recognition in recent months tor his development of the 
Swift processed meats for babies. Dr. Schultz joined 
the Chicago research laboratories in 1942 in the nutri 
tion division. In 1946, he was placed in charge of form- 
ing the two new divisions he now heads—-baby foods 
and table-ready meats. 

He received his bachelor of science degree from Colo- 
rado College, his master of science and doctorate from 
the University of lowa. In 1937, Dr. Schultz accepted 
a teaching post at the Ohio State University and taught 
there until 1940 when he joined the research staff of 
Arthur D. Little, Inc., consulting engineers and 
chemists, at Cambridge, Mass. There, he directed vari- 
ous research projects pertaining to food development 


Books 


THe Corp THE U.S. A. Part Il. Tech- 
nical Survey. Published by Organisation for European 
Economic Co-operation, 2, rue André-Pascal, Paris 
XVL° Dec., 1952 

This book of 452 pages with 111 illustrations is for 
sale at $6.50 per copy. Agents include Columbia Uni 
versity Press, New York 27, N. Y., and The Ryerson 
Press, Toronto, and there are of course agents in the 18 
European countries that are members of the ©. E. E. ¢ 


(Continued on page 22 
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in Your Fine Foods 


Always Welcome! 


STANGE wz": SEASONINGS 


SINCE 1904 - SILENT PARTNERS IN FAMOUS FOODS 
WM. J. STANGE CO. CHICAGO 12, ILL OAKLAND 21, CALIF. 


In Canada: Stange-Pemberton, Ltd. New Toronto, Ont 


PRINTED IN S.A 
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Peppercream is the ultimate in pepper seasoning . . . for Peppercream is pepper . . . 
the 100°), flavor extraction of black pepper... yet as colorless as white pepper! 
Peppercream will put a controlled pepper “punch” in your food product... 
Sausage Products... Canned Meats... Catsup ... Chili Sauce... Soups... May- 
onnaise ... Salad Dressing... Any Seasoned Food Product. 

Small wonder Peppercream has earned a solid acceptance from the nation’s top 
food concerns. Last year again, more than 1,000,000,000 pounds of America’s fine 
foods contained Peppercream. 

Stange can show you why—from a flavor and cost standpoint —Peppercream . . . 
either individually or as a foundation for your spicing formula... can solve your 
pepper problem. 


TANGE <2"; SEASONINGS 


SINCE 1904 - SILENT PARTNERS IN FAMOUS FOODS 


WM. J. STANGE CO. CHICAGO 172, ILL. OAKLAND 21, CALIF. 
In Canada: Stange-Pemberton, Ltd. New Toronto, Ont. 


PRINTED IN U.S.A 
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For Sparkling Fruit Juices... 
clarify with 


PECTINOL 


Clear, sparkling fruit juices have eye appeal—are the 


ones that customers pick from store shelves. That’s why 


apple juice all over the country is clarified with PECTINOL. 


That’s why more and more grape juice is being given sales 


appeal by PECTINOL treatment. 


PECTINOL is a pectic enzyme, obtained from natural 


materials, and is similar to the enzymes present in fresh 


fruit. PECTINOL hydrolyzes the pectins in fruit, destroys 


their colloidal properties, speeds sedimentation and filtra- 


tion. Most important, the natural rich flavor and aroma 


remain unaffected. 


Whether you are processing grapes, oranges, prunes, 


apples or other fruits, you’ll find PECTINOL a simple, effec- 


tive means of improving product quality. 


CHEMICALS a FOR INDUSTRY 


— 


For full 
information on ROHM & HAAS 
COMPANY 


PECTINOL, write 
Department SP WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
Representatives in principal foreign countries 
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* These Selected Abstracts are made avail » 
through the cooperation of Associate Editor H rnd the 
Foods Corporation of New York, N. ¥ The abbreviations found 
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‘ formed, This mixt. forms a violet color 
t a t 510 ma wher idized waitl 
sulfuric acid. Beer's law ts obeyed 
cr t i t 2 to 120 micrograms of the gamma isomer 
met leseribe readily adapted to routine quality cor 
rol ana ind ld be useful to the food industry 


Determination of the carboxyl content of oxidized starches. 
Mattisson, M. I Lecenpre, K, A lnal. Chew 4 
1942-4 (1952 


t irboxyl content of com. oxidized starches 

est. the degree of oxidation. The usual 

mit re ire t tarch to be lea d with hydrochloric acid 
rel ‘ ‘ ting cations, followed by exhaustive w: 
remove thre vdrochloric acid The tarch is then treates 

im acetate sol vhich unites calctum to carboxyl, freeing 

tie a which is detd. by titration \ new method is pro 

rem ft tarch ts pasted after the acid leaching and 

t! liberated carboxyl ere ups are titrated directly 

Ibn ‘ re climinates the involved calerum acctate treat 


ment 1 ler method, and is simple, shorter, and more 


BIOLOGICAL SCIENCES 


BIOCHEMISTRY 
A test of tritium as a labeling device in a biological study. 


Racuere, |. pu Vieneaup, V., 
| oun. |. lot, Chem, S 74, 5941-3 (1952) 
\n tsotepie selection takes place in the over-all direction of 
the greater retention of the carbon-tritium bond im the utiliza 
t t methyl oup of methanel im t biosynthesis of the 
1 ! t mietha conte carbon-14 
d ter trit nt beet vuimiunistered to rats and the 
rites of the methyl groups of the choline and creatin 
t t! t have beet compared with those of tl 
methanol administered bhe ratio ot 
try the cholne methyl was 2207 of that in the 
mut vhet the rati f tritium tea ¢ in the choline 
is OY to 75°e of that in the methanol. Hence one might 
t te different imterpretations of the possible biol 
it vs of methanol depending on whether tritium or deu 
Va ied as tl labeling device 


Termina! amino groups of conalbumin, ovomucoid and avidin. 


{ k, R. Biochim, et Biophys icta, 
7-62 (1 
It ay that ovomucoid contams only a single free cat 
boxvlic end group, namely a group belonging to phenylalanine 
Steric inhibition of amide resonance and its possible signifi 
cance in enzyme action, 
117, 23-5 (1953) 
that steric minbition of amide resonance may 
lav at nt enzymatic hydrolysis of amides. The enzymes 
fa t vdrolysis of a substrate amide group by distorting 
thi ptil ule group mite nonplanar and, therefore 
ictive Cor Phe nonplanar amide grouping m penicil 
in exampl enhanced activity by this 


Lost enzyme seen as cancer cause. 


725 (1953) 
in chemical me cells may be 
( cer researchers have tor years thought 
that t i cance! ll ultiply without the restrictions of 
il cells is that me chemical mm the cells or some genes 
ire changed when t cells become cancerous. The theory is 
that a < lj mehow lost entirely from the cell. This 
chenneal, perhaps an enzyme, ts the growth self-governor of the 
Examine catalase role. 
¢ News Letter, 62, 365 (1952 
Catalase may be a factor im the synthesis of two of the most 
1 protem pigments in life processes—chlorophyll and 
! bin. WI rapid chlorophyll synthesis takes place in 
t plant cell, catalase activity decreases. When chloro 


Catalase 
tivity im livers of rats, was decreased by pregnancy or a grow 


cked, catalase activity rises rapidly 


(Continued on page 24) 
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New food laboratory vital part 
of expanded Eastman service 


Troubled by 
rancidity? changes in odor or flavor? 


discoloration? brittleness? 


If these quality-destroying problems are affecting your products 


and profits, Eastman's new food service laboratories 


may be able to help you. 


Experienced Eastman personnel have at their disposal the latest 


scientific devices for studying and analyzing problems of oxidative 


deterioration in a wide variety of foods. We may have 


technical data already in our files on your particular problem 


Investigations have been completed or are under way on rancidity 


in shortenings, discoloration of meats, off flavor in milk, loss of 


potency in vitamin A, bitterness in citrus oils, brittleness in chewing gum, 


and the spoilage of candy, cereals, dog food, nut oils 


and a host of other products. 


If you are having difficulty in holding food quality to specifications 


because of oxidative deterioration, send an adequate sample 


with a statement of the problem to Eastman Chemical Products Inc., 


Chemicals Division, Kingsport, Tennessee. 


1. Checking appeorance of un- 
stabilized lard during AOM 
analysis. 


2. Bank of Schaalovens employed 
for accelerated shelf life tests for 
all types of food products. 


Eastman Food-grade Antioxidants 


3. Experimental paper coating 


machine to assist manufacturers on SALES OFFICES: Eastman Chemical Products, Inc., Kingsport, Tenn.; New York —260 Madison Ave 

problems relating to rancidity and Framingham, Mass 65 Concord St.; Cleveland-—— Terminal Tower Bidg.; Chicag 3460'N. Mi_higan Ave 

spoilage caused by oxidation. St. Lovis— Continental Bldg.; Houston— 412 Main St. West Coast: Wilson Meyer Co., San Francisco 
: 333 Montgomery St.; Los Angeles—4800 District Blvd.; Portland— 520 S. W. Sixth Ave; Seattle 

4. Eastman food chemist dissolv- 821 Second Ave. Canada: P. N. Soden Co., Ltd., Montreal, Quebec — 2143 St. Patrick St 

ing antioxidant in blended short- 


ening. 


E astman 
CHEMICAL PRODUCTS, inc 


Sales Representative for TENNESSEE EASTMAN COMPANY, Kingsport, Tennessee, division of EASTMAN KODAK COMPANY. 
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(Continued trom page 22) 
ing tumor \nemia often accompamed these conditions. The 
rae of the enzyme in the synthesis of these major pigments 
require further stucly 
Studies on the biosynthesis of B-vitamins. IV. Effect of dif- 
ferent carbohydrates and some inorganic and organic 
nitrogenous compounds on the biosynthesis of nicotinic 


acid in albino rats. 
De. H. N.. ann Guua, S. R. Indian Jour. Med. Res., 39 


(3) 37-42 (1951): Bu lhstracts. 26. 3009, No. 34205 (1952) 

Rats fed N-free and nicotime acid-free diets contg. starch 
dextrin, awar-agar or gluce © excreted much more mcotime ac id 
than when sucrose was the carbohydrate source Intestinal 
microflora can easily utilize ammonium salt, but not nitrate for 
the biosynthesis of micotinn \ and asparagine 


plus methionine failed to stimulate the biosynthesis of mieotini 

acid in the animal 

Microbiological assay of vitamin B,, with a mutant strain of 
Escherichia coli. 

Chiao, J. S.. AND Prrekson, W. H Ippl. Microlnology, 1, 
42-6 (1953) 

\ turbidimetric assay of vitamin By with a mutant strain of 
Lischerichia coli is described. Citrate buffer contg. a little bi 
sulfite released more By trom the com. APE samples than water 
alone 
Studies on antibiotic synergism and antagonism. Synergism 

among seven antibiotics against various bacteria in vitro. 

Jawetz, E., Gunnison, J. Brurr, J. B., ANp CoLeMAN, 
V.R. J. Baet., 64, 29-39 (1952) 

Synergism or antagonism between two antibiotics manifested 
by an increase or decrease in the rate of death of exposed bac 
teria as compared to the rate with either drug alone, was demon 


strated for various combinations of drugs acting on five species 
of pathogenic bacteria. The possible mechanism of synergism ts 
discussed, and a hypothetical scheme of combined antibiotic 


action ts pre sented 
Isolation and growth of yeasts in the presence of aureomycin. 

Hessectine, C. W., Hauck, M., Ten Hacen, M., Ano 
Bononos, N. J. Bact., 64, 55-61 (1952) 

It has been shown that aurcomycin can be used as a selective 
agent in the isolation of yeasts from sources where the material 
is heavily populated with bacteria. It is recommended that th 
hest conen. of aureomycin for isolation of yeasts be in the range 
of 25 to 50 wg. per ml, but this will vary with the medium used 
New data on biochemistry of lactation. 

Nikitin, V. N. Biochimia, 74, 211-18 (1949); Brit. Ab 
stracts, A T11, 1351 (1952) 

The secretion of cow's milk was investigated by detn. of a 
of arterial and venous mammary blood 


number of constituents 
From this the following conclusions were made: The source of 
the protein in milk is in the amino-acids, polypeptides and pro 
tein of the plasma. Plasma amino-acids form only 45° of the 
milk protein The source of milk lactose is blood glucose The 
glucose disappears from blood at a faster rate than lactose 
appears in milk and a part of the glucose is used as a source of 
fat and of citric acid. In addn. the blood-lipins are a source of 
fat. Neither lactic acid nor acetone bodies play any significant 
part in milk formation. The total org. substances removed from 
blood to form 1 1 of milk is 145 g. and the 1 L. of milk contains 
119 2». of ore. substances The coeff. of productivity of the 
mammary gland ts thus 820% 

The metabolism of caffeine and theophylline. 

Wernrecp, H.. anp Curistman, A. A. J. Biol. Chem., 200 
$45.55 (1953) 

After the ingestion of caffeine by a human subject, definite 
evidence has been obtained that I-methyluric acid is excreted in 
the urine. A small amt. of 1,3-dimethyluric acid may have been 
excreted \iter caffeine was fed to a rabbit, 1,3-dimethyluri 
acid and probabiy Il-methyluric acid were excreted \fter 
theophylline ingestion by man, the rat, and the rabbit, both 
I-methyl and 1.3 dunethyluri acids were excreted Paper 
chromatography was used for sepn. of metabolic products 


24 


FOOD TECHNOLOGY, 


1953 


JUNE 


Chronic sodium chloride toxicity in the albino rat. I. Growth 
on a purified diet containing various levels of sodium 
chloride. 

Meneecy, G. R., Tucker, R. G., ann Darpy, W. J. J. Nu 


tritton, 4&, 489-98 (1952) 


Young male rats have been raised on a purified diet, contg 


7 different levels of sodium chloride, and water ad libitum with 


the following result Rats fed diets high (2.8 to 9.8%) and low 
(0.010 ) in sodium chloride grew more slowly than did rats on 
a control ration (0.150 NaCl). High sodium chloride feeding 
caused polydipsia and polyuria but did not have a marked eftect 
on appetite. A low sodium diet caused mild anorexia. Edema 
developed during this first 20-week period in 10% of the rats 
fed diets conte. from 7.0 to 9% of sodium chloride. The 
majority of the animals (890) remained in excellent health 


throughout the 20 weeks 


Short-term intraperitoneal toxicity tests. 

Fassetr, D. W., ann Roupasusu, R. L. Arch. Ind. Hyg 
and Occupatt nal Med., 6, 525-9 (1952). 

\ short-term intraperitoneal toxicity test for screening a 


larg number ot compds 1s cle sé ribed 


Pharmacological aspects of chemicals in foods. 
Frazer, A. C. Endeavour, 12, 43-7, 1953 
Dosage levels are discussed. Suggested dose relationships 


for the interpretation of toxicity tests are given 


NUTRITION 


The relationship between the protein content of corn and the 
nutritional value of the protein. 

Mircnerct, H. H.. T. S., ano Beapres, J. R 
/. Nutrition, 4&, 461-76 (1952) 

Phe proportion of zein in the total proteins of corn increases 
linearly with the total protein content up to a content of about 
14%. At higher protein levels the regression apparently departs 
from linearity. The proportions of tryptophan and of lysine in 
the total proteins of corn decrease with increasing content of 
protein. The digestibility of the mixed proteins of corn in- 
creases slightly as the protein content of corn increases, but the 
biol. value decreases considerably. Supplementation of the pro- 
teins of corn with lysine and tryptophan will raise the biol 
value to levels that may approximate the biol. value of meat 
protein (N x 625). Effective supplementation, even of the 
proteins of the highest-protein corn tested, may be attained with 
protein miXxts commonly used in swine feeding Hence the 
lowered biol. value of the proteins of high-protein corn is not 
a detriment to their proper use in swine, and presumably poultry. 
feeding, and, within limits of protein content undefined at 
present, will spare the use of protein supplements 


Comparison of four feeding methods for assessing the relative 
growth-promoting properties of proteins. 

Suerwoop, F. W., AND Wetpon, V. J. Nutrition, 49, 153-62 
(1953) 

Four methods of feeding rats have been compared in respect 
to their relative merits in detecting differences in the growth 
promoting properties of casein and cowpea proteins. The 
methods were: (a) ad libitum feeding, (b) paired feeding, (c) 
const. protein feeding, and (d) adjusted protein feeding. When 
gain in body wt. in a 4-week feeding period was used as_ the 
criterion of response, it was found that greater differences in 
hbitum and the adjusted protein procedures than from the paire 
feeding and the const. protein methods. The former two methods 
also had the greater standard deviations. The methods ranked, 


response to the two sources of protein were obtained by the ad 
} 


in descending order of their sensitivities as measured by the 
ratio of the difference to the standard deviation of the difference 
ad libitum, adjusted protein, const. protein and paired feeding 
Chere was no advantage in using protein efficiencies in place of 


gain in body wt. as the metameter 
Growth response of the rat to heterologous protein administered 
intraperitoneally. 
Martin, A. P.. SuHaw, C. R.. ann H. H. J 
Nutrition, 49, 163-71 (1953 


(Continued on page 26) 
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eee is presented whic indicates that the heterologous 

tact proteins, raw egg albumen or oln. of bovine plasma 

wiministered intraperitoneally, can be utilized by young rats 

vth over a long period of time Positive nitrogen 

we ae ere obtained regardle of whether the proteins were 

orally or intraperitonealls No sens of intoxication were 

noted following the injection of these proteins and the injected 

nimal ere as healthy and active as their controls which were 
nprotem orally 


The influence of dietary carbohydrate on levels of amino acids 
in the feces of the white rat. 
Harrer, A. Katayama, M. C., Jetinek, B. Can. J 
Ved 84 (1952 
effect of various carbohydrates on the levels of amino acids 
excreted in the feces of rats has been studied 


Response of cobalt-deficient sheep to intravenously administered 
vitamin B 


Horkstra, W. G.. Porpr, A. L., ann Painops, P. H. J. Nu 
#8. 431-41 (1952 
Three sheep in a severe cobalt-deficiency as characterized by 
wemia, body wt. le lack of appetite, and general moribund 
comnditior vere piv mtravenous mrectrons of ug of vitamin 
B,. twice per day for 21 day In all of the cases this treatment 
is followed by an immediate and remarkable response in feed 
consumption, vigor ind body wt. gain Blood hemoglobin 
onens. rose to normal within 40 to 60 days. The response to 
treatment continued for about 100 days: then the animals begar 
he veloping evidence of a second cohalt-deficiency Two of the 
heep were given a second series of vitamin By injections 
(40 we./day tor 21 days), and again exhibited similar responses 
though the hemoglobin responses were somewhat erratic. The 
fact that these injections of vitamin By. brought about such pro 
found responses to sheep fed a cobalt-deficient ration for more 
than SOO day uggests that vitamin By is by far the most 


important, if not the only, limiting factor in the cobalt-deficient 
heep 
Crystalline vitamin B,. in neurologic disturbances. 

Fiecps, S.. ann Horr, H. Merck Reporter, 61, 3-6, 
1952 

Phere is evidence that vitamin B,. contributes to the accumu 
lation or production of nucleic acids in neurones. Doses of cryst 
vitamin By were administered in several neurologic disturbances 
uch as pernicious anemia, diabetic neuritis, trigeminal neuralgia 
ind others, and proved successful Although definite conclusions 
cannot be drawn, specific differences in metabolic function be 
tween ensory and motor ganglion cells are indicated. The 
importance of vitamin By to the sensory neurones has been 
established 
Effects of dietary aureomycin upon the intestinal microflora 

and the intestinal synthesis of vitamin B,, in the rat. 

Jouansson, R.. Peterson, G. E., ann Dick, E. C 

I. Nutrition. 49. 135-52 (1953) 


The feeding of aureomycin stimulated the growth of wean 


ling male albino rats maintained on purified rations limited i 


methionine or vitamm B,.. or both, but was without effect on 
the growth of rats fed a practical diet. Dietary aureomycin was 
found te cause a rapid, statistically significant change within the 
mtestinal microflora of the rat. particularly among the coliform 
terecoceus and lactobacillus groups of bacteria. A large por 
of the flora, notably coliforms, developed resistance to 
mreomyein, These changes occurred in fecal droppings as well 
‘ the cecum and ileum. Vitamin B,. was synthesized in the 
ritestime f rats fed ration (with or without aureomycin ) 
leferent im this factor, No conclusive effect of aureomycin on 
the cone1 { vitamin By in the intestinal tract was demonstrated 


Diagnosis and treatment of nutritional anemia. 


H B. J. Am. Med. Ass 157, 1-8 (1953) 

The author discusses two types of nutritional anemia; (1) 
inemma due t leficrency of tron, and (2) anemia due to ce 
heiencies of folic acid or of vitamin By. Oral administration of 


the bivalent form of tron is most successful, but it can be giver 
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intravenously as saccharated iron oxide. Folic acid, althoug! 
foodstuffs, depends upon enzymes to activate it 
Deficiency of vitamin By not only results from inadequate in- 
take of the vitamin, but from 1) an absence of an intrinsic factor 
in gastric secretion, preventing absorption and utilization of the 


present i 


vitamin or 2) pathological organisms in the small intestine 

utilizing the vitamin. Liver ext. or vitamin By can be used it 

most cases of the second type of anemia. The simultaneous us« 

of ascorbic acid is advisable 

Physiologic response to size and content of breakfast by men 
over 60. 

Tutrie, W. W., Daum, K., Ronerts, H., AND RANDALL, 
J. Am. Dietetic Assoc., 29, 34-40 (1953) 

Data were collected from a group of seven men between the 
izes of sixty and eighty four years on the re lative effectiveness 
of breakfasts of different size and content in promoting physio 
logic efficiency during late morning hrs. The expt. covered a 
period of nineteen weeks, including a four-week preliminary 


» 


period and fifteen weeks during which the diets of the men were 
rigidly controlled. On the basis of the data collected, the follow 
ing conclusions are justified: No differentiation in choice re 
action time, neuromuscular tremor magnitude, max. grip 
strength, grip-strength endurance, or oxygen required to per 
form a specified amt. of work was established following the 
regular consumption of a basic cereal-and milk breakfast or a 
basic bacon-egg and milk break fast. 


ENGINEERING AND PLANT EQUIPMENT 


Evaporation from liquid surfaces in vacuum. 

HickMAN, K., Ann Trevoy, D. J. Vacuum, 2, 3-18 (1952) 

At reduced pressures a liquid may evaporate at a rate of 
only 1% of the caled. rate. The reduced rate is not a function 
of chem. structure, but of cleanness of liquid surface 
Coupling glass tubing to other materials. 

Tair, T. ann Mitrcuerr, J. T. Ind. Eng. Chem., 45 
239-40 (1953) 

\ joint for making connections between glass tubing and 
pipe or tubing of other materials has been developed. This joint 
has interchangeable, standardized parts and should be of par 
ticular value in the pilot plant or lab. It has proved satisfactory 
at pressures up to 70 p.s.i.g. and in vacuum systems 
Mold resisting paints. 

Owen, L. A. Modern Sanit., 5, 33-5, January, 1953 

Copper-8-quinolinolate sold in a solubilized form as “Cuni 
late” has been found very effective and is particularly good in 
a primer and enamel used for damp surfaces where mildew com 
monly grows 


FOOD AND FOOD TECHNOLOGY 


FISH AN" SEAFOOD 
Studies on bound water in the fish meat muscle. 

M. Bulletin of the Faculty of Iisheries, Hokkaido 
University, 1, No. 3/4, 156, March, 1951; and 2, No. 3, 176 
December, 1951. (In English): HWoorld Fisheries Abstracts, 3, 
15, November-December, 1952 

The amt. of bound water was detd. in gelatin and in fish 
muscle by (1) a cobalt chloride method according to Hatschek 
and as modified by Oyagi; (2) water-vapor tension detn.; (3) 
elec. resistance measurement. Using the cobalt chloride method, 
the water content at the point where the color turns blue was 
taken as the max. amt. of bound water, while the content detd 
by drying at 30°C. (86° F.) to apparent const. wt. was con 
sidered the min. bound water. In the gelatin samples, these 
arts. were found to be 70 to 80% of those caled. from the 
water-vapor tension measurements Elec. resistance decreased 
if the water conen. decreased from 80 to 50%, but increased 
with lower water conens., increasing finally according to a loga- 
rithmic line with water conens. below 20%. In muscle protein 
from squid, cod and mackerel, about 70% of the amt. of water 
described as “active water,” in the water-vapor detn. technic, cat 
be considered as mol. bound water. The “active water” derived 
by the freezing point detn. does not coincide with that obtained 
by other methods 


(Continued on page 30 following technical papers ) 
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The Taste of Sunshine—All the Time 


PEPPER 
CINNAMON 
cLove 
MACE 
ALLSPICE 


PEPPEROYAL AND 
SOLUBLIZED SEASONINGS 


In this age of scientific miracles, Griffith’s staff 

of chemists enable you to change a good product into 
a delicacy—simply by changing to PEPPEROYAL or 
SOLUBLIZED SEASONINGS. 


Griffith’s Solublized Seasoning formulas set a new 
high standard in flavor potency, purity and uniformity. 
By a special extraction process,* Griffith controls flavor 
quality. Blends spice extractives scientifically —with 
predictable, dependable results for spice users! 


Change from the old to the new flavor quality—change to 
PEPPEROYAL or SOLUBLIZED SEASONINGS. 


Write us for details. 


the 


GRIFFITH 


LABORATORIES, inc. 


In Canada—The Griffith Laboratoties, Lid 


CHICAGO 9, 1415 W. 37th St. 4 NEWARK 5, 37 Empire St 
LOS ANGELES 58, 4900 Gifford Ave. + TORONTO 2, 115 George S 
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ANSWERS TO 
YOUR QUESTIONS ABOUT 
ROCHE VITAMIN A 


Q. What is Roche vitamin A? 


It is vitamin A, the product of a synthesis which starts with Citral, 

from lemon grass oil. It i, identical biologically with the vitamin A 
from other sources, such as fish livers. A Roche research team directed 
by Dr. Otto Isler announced their famous synthesis in 1947. This success- 
ful, economical process iy now used to produce vitamin A of superb 
quality by the tons at Roche Park 


Q. Does Roche vitamin A have a “fishy” 
odor or taste? 


None whatever, nor is there any “fishy burp.” In fact, Roche 
vilamin A has almost no odor or taste and so is preferred for 
processed foods such as margarine. 


Q. Will 1 be able to get a steady supply 
of Roche vitamin A? 


You will. The entire commercial needs of the food and pharma- 
ceutical industries of the United States and Canada could be met 
from our Nutley plant. 


Q. Can I be sure of a “standard” product? 


You can. Roche vitamin A is manufactured under strict laboratory 

control. It is more stable. It is uniform, The regular commercial 
types of Roche material, if diluted to 50,000 to 65,000 units per gram, 
_ will meet the specifications of U.S.P. XIV for oleovitamin A. It is a 
product of excellent quality 


Q. What about price? 


A. Roche vitamin A is not subject to wide fluctuation of price, as 

has been true with vitamin A from natural sources. This can mean 
large savings for you as there is no need to carry large inventories 
as was the case prior to the introduction of Roche vitamin A in 1950. 
Never before has the purchaser been assured of such low prices, con 
sistent with quality and uniformity. 


Q. How is Roche vitamin A packed? 


A All Roche vitamin A is packed under conditions which assure its 
stability in customary shipment and storage. 


Can I get help from Roche in using 
vitamin A in my products? 


A Yes, certainly! Roche technical experts who supplied so much data 

at the hearings for amended Definitions and Standards of Identity 
for Margarine are always at your service. It is important to you that 
Roche specializes in the manufacture of vitamins 
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A. 


Q. Is Roche vitamin A 


available in different 
types and potencies? 


most popular in food manufacturing 


DESCRIPTION 


Vitomin A 
palmitate 


POTENCY 


It is. The following table shows the types 


ADDITIVE* 


1,000,000 U.S.P 
XIV units per 
gram 


Edible oil only 
for standardiza 
tion 


Vitamin A 
palmitote 


Ranging between 
1,250,000 and 
1,500,000 U.S.P 
XIV units per 


gram 
4 


Edible oil only | 
for standordiza 


1,000,000 U.S.P 
XIV units per 
gram tion 


Vitamin A 
acetate 


*Antioxidants or other additives are included on customer's 


specilications 


Notes: Type PiMO has less tendency to crystallize during 
storage and handling than higher concentrations of vitamin 
\ palmitate and acetate 


Type P1.3 is more susceptible to crystallization than type 


PIMO but can be handled without difficulty when using 


certam precauuions. 


Q. Are special blends available 
for the margarine industry? 


A. Yes. Roche will supply blends to your 
specifications. A modern blending and canning 
plant is at your service. 


Q. What kind of service can 1 


expect on special blends? 


A. The best—with special attention to accu 
racy, quality and control. 


fishiness \y 


Vitamin A acetate and palmitate 


Call Roche for vitamins 
Vitamin Division 
HOFFMANN-LA ROCHE INC. 


Nutley 10, New Jersey * NUtley 2-5000 


Pacific Coast: L. H. BUTCHER CO., San Francisco * Los Angeles 
Seattle * Portland * Salt Lake City 


In Canada: Hoffmann-La Roche Ltd 
286 St. Pau! Street, West, Montreal, Quebec 
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Further Results from a Study on Heat Inactivation 
of Pectinesterase in Citrus Juices‘ 


4. H. ROUSE ® ano C, D. ATKINS 


a Citrus Experiment Stattor tke Alfred, klorida 


12, 1953) 


( Manuseript received February 


Graphs are presented to show the percent inactiva- lin and Pineapple orange juices. lemperatures to 
tion of pectinesterase in Hamlin and Pineapple orange which the orange juices, pH 3.8, containing 106% pulp 
juices when heat treated at varying temperatures and | ; : 

yy volume, were subjected in the pasteurizer ranged 


holding times. Also presented in graphic form is the 
influence of pH on the heat inactivation of the enzyme 
in Hamlin orange, Pineapple orange, Marsh Seedless holding times from 0 to 180 seconds. The pectinesterase 
grapefruit, Dancy tangerine, and Persian lime juices. in the unheated Hamlin orange juice ranged from 


from 145° F. (63.0° C.) .o 210° F. (99.0° C.) with 


, 0.0541 to 0.0572 units which was approximately 33% 
The authors have reported ) on the heat inactiva higher than that found in the unheated Pineapple orange 


tion of pectinesterase in Valencia orange and Duncan juice. Representative curves are presented in Figures 
grapetruit juices and on the effect of pHi upon heat | and 2 to show the percentages of heat TEs oath ey 
inactivation of this enzyme in these juices. The use of the enzyme present in Hamlin and Vineapple orange 
heat is ad practical means by which the processor may juices. Complete inactivation was obtained in Hamlin 
insure his product against gelation and clarification, juice at an initial temperature of 210° F. (990° C.), 
but if the heat treatment is not carefully controlled the while a temperature of 205° F. (96.0 ) was required 
flavor of the be affected to completely inactivate the pectinesterase im Pineapple 


The purpose of this investigation was to obtain heat orange juice. In gathering this information it was ob 


treatment data for juices of other varieties of Florida 


citrus used by the processor. Thus, data were secured 100; 
to show the effect of varying temperatures and holding 8 
times upon the heat inactivation of pectinesterase found 
in Hamlin and Pineapple orange juices. Data were also ™ ; oO 145 

obtained to show the effect of pH upon the inactivation 9 

by heat on pectinesterase found in Hamlin orange, Pine oo 

apple orange, Marsh Seedless grapefruit, Dancy tan $ 


gerine, and Persian lime juices 


EXPERIMENTAL PROCEDURE 

Juices were extracted from the fruit and prepared as_ pre o 
viously described (2 The Hamlin and Pineapple orange juices a 
Marsh Seedless grapefruit juice, and Dancy tangerine juice a 
contained 10% pulp by volume, while the Persian lime juice con 
tained 6% pulp 

For the heat treatment the juices were pumped through a - 20 40 60 80 100 120 140 160 180 
pasteurizer containing a heating coil 15 feet in length and com HEATING TIME - SECONDS 
posed of 46 inch (internal diameter) stainless steel tubing. Hot Figure 1. Heat inactivation of pectinesterase in Hamlin or 
water was circulated around the coil. The flow rate was 560 ange juice containing 10 pulp as related to initial tempera 
ml./minute and the juice was im contact with heat im the pas tures and various holding times 
teurizer for 0.8 second, the time required to ratse the juice from 
room temperature to the desired temperature, herein reterred to 100; ; —o 
as the initial temperature lo hold the juice for any given time 195°F a 
at a definite temperature, the juice was run directly from the 
pasteurizer into test tubes submerged im a holding bath regulated g 2 
to the desired temperature. All samples were cooled instantly 
by flashing under vacuum into small receptacles | a 

The method used tor t measurement and expression of 
pectinesterase activity m the citrus juices was that previously 2 / 
described : with the modification that the reaction pH 7.0 495 
was raised to pH 7.5 (1 

EXPERIMENTAL RESULTS AND DISCUSSION 


PERC 


Effect of varying temperatures and holding times 
on heat inactivation of pectinesterase found in Ham- 


* Cooperative research by the Florida Citrus Experiment | 
Station and Florida Citrus Commission, aided by a grant from 700 
the American Can Company. Florida Agricultural Experiment HEATING TIME -SECONOS 
ournal Neo 
Station Journal Series, No. 14 Figure 2. Heat inactivation of pectinesterase in Pineapple 
Florida Citrus Experime Stat orange juice containing 10°. pulp as related to initial temper- 
Florida Citrus Commiussiot atures and various holding times 
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erved that Hamlin juice required a holding tim of 5 
econds ; whereas the Pineapple juice required only 3 
econds to accomplish complete inactivation at 200° F. 
(93.5 At temperatures of MO (88.0° C.) and 
195) ©.) complete inactivation of the enzyme 
in both orange pyuices was obtained with a holding time 
of GO and 15) seconds, respectively The Valencia 
orange juice previously reported (2) required longer 
holding times for complete inactivation of pectinesterase 
than did the juices of Hamlin and Pineapple oranges 
Effect of pH upon the inactivation of pectinesterase 
by heat in citrus juices. |lie naturally occurring pli 
28 of the Hamlin and Pineapple orange juices, con 
taining 10% pulp, was adjusted to pli 3.2 with citric 
acid and to pli 4.2 with sodium hydroxide, The imitial 
temperatures used varied from 125° (515° C.) to 
210) FF. (99.00 ©.) and the heated juices were immedi 
ately cooled by flashing under vacuum. The influence 
of pli and temperature on the percentage imactivation 
of pectinesterase in Hamlin and lineapple orange juices 
is presented graphically in Figures 3 and 4, respectively. 
Complete inactivation of the enzyme in Hamlin orange 
juice resulted at 200° (93.5° ©.) with a pil 3.2, but 
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Figure 3. Influence of pH and temperature on the inactiva- 
tion of pectinesterase in Hamlin orange juice containing 10°: 


pulp. 
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Figure 4. Influence of pH and temperature on the inactiva- 
tion of pectinesterase in Pineapple orange juice containing 
10°) pulp. 


at pli 3.8 and 4.2 a temperature of 210° F. (99.0 C.) 
was required. For Pineapple orange juice with pHi 3.2 
and 3.8 complete imactivation was obtained at 205° F 
(960° ©.), while a temperature of 210° (99.0° C.) 
was necessary for juice at pH! 4.2. Approximately 90° 
of the pectinesterase in the orange juices was inactivated 
at 155° FF. (68.5°C.) with a pil 3.2, at 175° 
(79.5 ©.) with pil 3.8, and at 185° F. (85.07 C.) with 
pli 4.2 

Marsh Seedless grapefruit juice, containing 10°; pulj, 
by volume, had a naturally occurring pH 3.4, which was 
adjusted to pli 3.0 and 3.8 and heated from 125° F. 
(51.5° C.) to 210° F. (99,0° C.). The influence of pH 
and temperature on the percentage of inactivation of 
pectinesterase in this grapefruit juice is presented im 


Figure 5. Complete inactivation was obtained at 2007 I 
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Figure 5. Influence of pH and temperature on the inactiva- 
tion of pectinesterase in Marsh Seedless grapefruit juice con- 
taining pulp. 


(93.5° C.), 205° F. (96.0° C.), and 210° F. (99.0° C.) 
with pli 3.0, 3.4, and 3.8, respectively. The Marsh 
Seedless grapefruit juice required 5 degrees higher tem 
perature at each pil level for complete inactivation than 
did the Duncan grapefruit juice previously studied (2) 
Marsh Seedless grapefruit contained an initial 
pectintesterase of 0.0298 units. 

Dancy tangerine juice, containing 10% pulp by 
volume, was initially heated from 125° F. (51.5° C.) to 
210) (99.07 ©.) at its naturally occurring pH of 3.8 
\lthough this juice contained a relatively low pectin 
esterase activity of 0.0029 units, an initial temperature 
of 210° (99.07 CL) was required to inactivate the 
enzyme completely. The percentage of heat inactivation 
at a single pl level for tangerine juice is presented in 
Figure 6 

Persian lime juice, pulp content of 64, with a natural 
pli 2.4, was heated from 125° F. (51.5° C.) to 190° 
(88.0° CL). The lime juice contained 0.0129 units, 4 
times the activity of the tangerine juice and one-half the 
activity of the Marsh Seedless grapetruit juice. ec 
tinesterase was completely inactivated at an initial tem 
perature ot 190° FF. (88.07 C.) and the percentage of 
heat inactivation at various temperatures is graphically 


shown in Figure 6 
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100 peratures of 190° | RB O°C.), 195° F.. 


Z00° | (93.5° C.), and 205° I (96.0° C.), respec 
90} 
tively. Complete mactivation of pectinesterase in Pine 
80+ pple orange juice was accomplished in 120, 60, 15, and 
seconds tres of FF. (85.0 gO” IF 
(88.0° C.), 195° F, (90.5° C.), and 200° F, (93.5° C.), 
respectively 
< 60 
= The pectinesterase Tlamlin orange juices was 
2 50 } completely inactivated by heating in O.8 second to tem 
z peratures of 200° F. (93.5° C.) with a pH 3.2 and at 
40 210° (99.0° ©.) with a pH 3.8 and 4.2. Pineapple 
z Lime- pH2.4 >» 
orange juices, pil 3.2 and 3.8, were completely imacti 
pe vated at 205° F. (96.0° CC.) and with a pil +2 at 
210° F. (990° C.) 
Marsh Seedless grapefruit juices at pH] 3.0, 3.4, and 
3.8 required initial temperatures of 200° (93.5° C.), 
125 135 145 155 165 VS 185 195 205 tively, to inactivate the enzymi comple tely 


INITIAL TEMPERATURE -DEG. FAHR 
ectinesterase in Dancy tangerine juice, pil 3.8, was 


Figure 6. Heat inactivation of pectinesterase in Dancy tan 
gerine juice containing 10°: pulp and Persian lime juice con 
taining pulp. 210 


SUMMARY 190" | (88.0 ©.) was. sufficient to imactivate the 


completely imactivated when heated in O.8 second to 


Kk. (99.0° C.), whereas an initial temperature of 


Persian Linnie pl 2 


Hamlin and Pineapple orange juices, pll 3.8, con 


taining 10° pulp by volume were heated to tempera LITERATURE CITED 
tures ranging from 145° (63.0°C.) to 210° | H 
(99.07 ©.) in O.8 second and held at these temperatures 
| properties of inge pectinestera Irch. Biochem., 
from O to 180 seconds for the inactivation ot pectines 6 389 (194 


wee 
e the enzyme was com | gE, A. H., anp At C.D. Heat mactivation of pee 
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Eight varieties of golden sweet corn were tested in Operators (11) publi hed by the | - Departine nt of 


a fractionally replicated experimental design to indi \vriculture In most cases. however. the interests 
cate that six were of equivalent quality as the dehy 

drated product. Analyses of variance showed signifi- 
cant effects due to variety, date of harvest, storage 


expressed have been broad and little attention has been 


focu ed upon thie dehydration al weet corm 


temperature and for the date of harvest-storage tem- In view of the continuing needs of the Armed Forces 
perature Evaluations for dehvdrated product accept ible as combat. rations. 
experienced judges of appearance, odor, texture, flavor 

P jueg PI the Quartermaster Food and Container Institute has re 


and color of the rehydrated product. 


tained a high degree of interest in information which 


nught lead to the preparation of improved dehydrated 


Dehydration of fruits and vegetables has been dis 
cussed at some length by Chace (7), Davis, kidt, Mac 


weet Corn Based on this need, the resent project Was 


undertaken to compare & varieties of yellow sweet corn 


uitable for growtl in the Middle West to discover 


\rthur and Strachan (2) and in a Manual for Plant 


Journal Paper No. J-2224 of the lowa Agricultural Experi whether one or more of these was outstanding as a 
ment Station. Ames, lowa. Project No. 1052 dehydrated product 
paper reports re earcl ponsored by the (Quarterma 
thie Casein some consideration of the influence of variety on the 
been assigned Number 406 in the series of papers approved fe (| ity of the dehydrated product has been viven by 
publication. The views or conclusions contained in this report Caldwell, Culpepper and 1,47). In this work, 
ire those of the authors. They are not to be construed as nece 54 varieties and hybrids were grown in the Maryland 
sarily reflecting the views or indorsement of the Department of irea and tested for their quality under a. variety” of 
that no one of the varieties was especially outstanding 


Armed Forces, Chicago 
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while a few were detimutely unacceptable as dehydrated 
products 
EXPERIMENTAL PROCEDURE 


Golden Cross, Parade, Golden Rocket, Golden Glory, Golden 
Security, loana, Carmel Cross and Victory Golden were the 
varieties selected as representative of those known to grow well 
in the Midwest which might be expected to yield an acceptable 
dehydrated product 

All varieties were planted in one location in lowa on the same 
date using a randomized complete field block design. Each 
variety was represented by 4 replications of 4 rows each. Each 
row contained 40 hills. The date of harvest for each plot was 
decided on the basis of moisture determinations made by the 
standard vacuum oven method. Four levels of moisture, 76, 72, 
O8 and 64% were selected for comparison and harvests were 
made to approximate these levels as closely as possible 

Ordinary commercial canning equipment was used for husk 
mg, trumming, washing and cutting the fresh corn. Silks were 
removed using a small laboratory silker of special construction 
Blanching was done at 212° F. and 240° F. for periods of 6 and 1 
minutes, respectively, in an atmosphere of steam. A small steam 
retort was operated at atmospheric pressure and at 10 p.s.i. to 
obtain the 2 temperatures used in blanching. Preliminary tests 
indicated these times to be adequate for the destruction ot 
peroxidases in the cut corn 

In dehydration, 2 time-temperature combinations were com 
pared: (a) Corn temperature was held at 105° F. until the 
moisture content reached 20 ; then the temperature of the 
corm was increased to 140° F. until the corn reached approxi 
mately 5 moisture, and (b) corn temperature was held at 
125° F. until the moisture content reached 200 ; then the tem 
perature ot the corn was increased to 140° FL until the corn 
reached approximately moisture 

The temperature of the corn was determined by means of a 
thermocouple placed at the center of a kernel of corn located 
at the center of the tray load of corn during dehydration. Corn 
temperature was recorded by a strip chart potentiometer. The 
conditions of am temperature and humidity were adjusted 
manually to retain the recorded corn temperature at the required 
level 

The dehydrated samples were sealed under 17-inch vacuum 
in No, 300 x 308 plain tin cans and stored at 70° F. and 100° F 
tor a period of 3 months prior to evaluation of quality 

In the evaluation of quality, 3 experienced judged were used 
to determine 5 attributes of quality. These attributes were ap 
pearance (not including color), odor, texture, flavor and color 
of the rehydrated product. The scale used for rating was from 
0 to 9 points with the agreement among the judges that ratings 
helow 5 would be considered subnormal while those of 5 and 
sbowe would be considered normal or greater than normal 

Rehydration was accomplished by soaking each sample 1.5 
hours prior to boiling. Boiling was in a reflux system for 30 
minutes. The rehydrated samples randomized by varieties were 
then served to the judges with each judge tasting 2 identical sets 
of samples consecutively. A fresh frozen sample of corn was 
included with each set of samples as a standard of comparison 
The judges’ observations were made in closed booths. Colored 
lights were used to obscure color differences among samples 
except m the determination of color differences 

The variables considered im this experiment were varieties, 
dates, field replicates, temperature and time of blanching, tem 
perature of dehydration, temperature of storage, and length of 
storage. It was decided that these treatments should be applied 
at 2 levels each, since this ts a minimum number of levels which 
would make any comparison of levels possible 

Phis arrangement of variables and levels would have necessi 
tated performing 2048 determinations in the experiment. Since 
this appeared to be a rather large amount of labor, considera 
tion was given to the use of a tractionally replicated design for 
this experiment. These designs have been discussed by Finney 
(5, 6) and Kempthorne (7, 8, 9 Through use of this design 
a one-fourth replicate of the tull set of treatment combinations 
could be used to gain information about the main effects and the 
factor interactions on the assumption that interactions of 


higher order were equal to zero. The details of the design used 
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in this experiment have been discussed elsewhere by Kemp 
thorne and Tischer (10) 
RESULTS 

In the preparation of the dehydrated product for sub 
jective evaluation, 50 g. samples were soaked 1.5 hours 
at room temperature and subsequently boiled under 
reflux for 30 minutes. The mean weights of these re 
hydrated samples are shown for each variety for each 
of the 2 storage temperatures and for the storage times 
of 3to Omonths in Table 1. Differences among varieties 
were not found to be large ; however, it is apparent that 
both storage temperature and = storage time exerted 
relatively large effects on the weight of the rehydrated 
sample, This is evident upon comparison of the mean 
values for all 8 varieties. 

\n analysis of variance was performed on the data for 
all of the 5 attributes of quality which were judged. An 
example of this type of analysis for the attribute of flavor 
is shown in Table 2 

TABLE 1 
Mean rehydrated weight of individual varieties of corn after 
storage at 70 and 100 F. for three and six months 


Storage time (months) 


Variety 
Mean storage temperature (° F.) 
7 
/ / 

1 Crolden Cross RY 121.68 117.0 
Parade 124.51 119.44 121.76 114.4 
Golden Rocket 127.43 119.61 127.86 115.5 

4. Golden Glory 129.9] 122.21 124.62 118 
Crolden Security 128.39 122.42 123.23 119.9] 

6. loana 123.$5 117.03 117.15 112.4 

7. Carmel Cross 133.06 124.28 123.84 125.82 

8 Victory Golden 130.61 121.88 124.29 118.17 

Mean Wt. over Varieties 127.81 321.22 123.05 117.67 

TABLE 2 


Example of the analysis of variance for quality attributes 
of rehydrated sweet corn 


Analysis of variance for flavor 


Source of Degrees of 
Sum of squares Mean squares 


variatior treedom 
Reps ; 43.46 
Varieties y 1,819.05 
Error A ! 830.49 39.55 
Total 2, OF 3.1 
Dates ; 1,811.43 O03.81°* 
Date x Var ] 1,232.52 58.09 
FG 1 1.42 1.42 
Hd 97.5 797.50°° 
Error B 70 30,29 
Total 127 8.656.44 
5.48 
H R416. 46 8,416.40°° 
5 
FH 1 172.28 172.28° 
FJ 43.68 93.68 
GH 1.88 1.88 
Gl »9 55 55 
VarxFk 132.63 18.95 
VarxG 32.59 33.23 
VarxH 1,942.52 77.50°* 
Varx] 658.48 14.00" 
Date x F 171.9 7.32 
Date x & 6.8 8.94 
Date x H 387.38 129.13° 
Date x J 400.18 1 9° 
Error ¢ 14,293.1 4 4 
otal 649,154.09 
Legend 
1) Date of harvest He Storage temperature 
Blanch J Storage time 
Dehydration Variety 


ah 
| 
the 
‘ 
f 
+ 


VARIETY ON THE Ql 


These data indicate that significant differences TABLE 4 
Influence of dates of harvest on combined judges’ scores 


existed among varieties, among dates of harvest and 
for variety 


in addition, that there were significant effects of several 
2-factor interactions in the main plot and in the first 
split. In the second split, the effect of storage tempera 
ture was found to be significant as well as the effect ot 


torage time. Here again, several 2-factor interactions 
were found to be significant. The consistency of these 
significant effects may be seen more easily in Table 3 
where the data are summarized in terms of significant 
effects for all 5 quality attributes 


TABLE 3 
Summary of significant effects in analyses of variance 
for five quality attributes 


Odor Text 


The summary table shows that variety, date of har 
vest, storage temperature and the date of harvest by 
storage temperature interaction all exhibited sigmificant 
effect for all 5 quality attributes. The combined effects 
of storage time and temperature and of variety with TABLE 5 
storage temperature were significant for 4 of the 5 Influence of blanching on combined judges’ mean scores 
attributes. Significance in other cases was somewhat nching Appearance Od Textu Flavor Color 
sporadi It is interesting to note that neither the 
blanching procedure nor the dehydration procedure 
showed any important effects, and the interaction be 
tween these two was significant only for the attribute of 
appearance 
()bservation of the mean values for date of harvest 
hown in Table 4 shows a consistent increase in scores 
for 4+ of the quality attributes as the date advances. The 
exception is texture and in this case the trend ts the TABLE 6 
exact opposite ; the scores decrease as the date of Influence of dehydration on individual judges’ mean scores 


harvest advances This effect 1s probably due to the Det 


accumulation of starch with maturity causing an un 
desirable change in texture 
Fable 5 illustrates the similarity of scores for the 2 
levels of blanching and indicates clearly why a signifi 
cant efiect was not found. It should be noted that the 
difference in scores among judges does not contribute 
to this effect 
\ similar circumstance is evident in Table 6, where 
scores vary from judge to judge but the differences 
within judges due to the 2 levels of dehydration used it the O level of storage temperature between the 2 
are negliglible levels of storage time is 1.11 while for the second level 
The data in Table 7 are sufficient to illustrate the of storage temperature, the difference is 0.39. This 
effect of interaction between storage time and _ storage variation of the differences is termed an interaction and 
temperature for each attribute. The difference in score indicates that the reaction of the judges to the 2 storage 
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Date Variety Appearance = Text Flavor Color 
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i4 
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qe 
Variety (\ 1 
Date ID 1 14 
H i i : 
Dx H 
I) -Date of harvest H Storage temperature j 14 
Blanc Storage time ‘ 
G Dehvdratior \ Variet ik 
Not significant i i 
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TABLE 7 
Combined judges’ mean scores showing interaction 
between storage time and temperature 


Storage Storage 
pee Odor Texture Flavor Color 


temp time nee 
; 5.7 6.6 
‘ 
$.7 
+9 4 
Lower storage time and temperature 
Higher storage time and temperatur 


times was not the same at the 2 levels of storage tem 
perature, The analysis of variance showed this effect 
to be significant at the 1% level (Table 3) 

The seores for odor, however, show corresponding 
differences of O11 and 0.00, indicating little influence 
of storage temperature on the differences in score be 
tween storage times. In the analysis of variance this 
interaction was not found to be significant. 

Differences between judges are apparent from an 
examination of Table &. Judge C has given higher 
ratings in most cases. Judges A and B agreed well on 
appearance and color; all 3 agreed fairly well on odor 
and judges Band © agreed well on texture and flavor 


TABLE 8 


Individual judges’ mean scores for each variety 
and quality attribute 


Fudge Variety Ohdor Texture Flavor Color 
\ ! 3.2 is 
1 


14 9 
‘4 5 
x i4 ” 
14 
45 
it ) 
s 4 
! is 44 5 
41 49 
5 1s 5.1 


Inferences drawn from this type of subjective evalua 
tion should take into account the fact that only 3 judges 
were used, Their selection was not random and they do 
not, so far as is known, represent a valid sample of any 
known population 

The data suggest that storage temperature is the only 
effect of practical importance. The scores in Table 7 
show differences of 2 or 3 points between scores for the 
2 storage temperatures 

Viewing the data in Table 4 from a similar practical 
point of view leads to the conclusion that varieties, 
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which vary only about one score point, are probably 
sufficiently similar to be considered practically identical 
in quality. In fact, recalling similar findings by Caldwell, 
Culpepper and Hutchins (3, 4) suggests that further 
examination of presently available varieties is not likely 
to vield proof that any one variety is outstandingly suit 
able for dehydration. One might also conclude that fur 
ther research might be more profitable if direeted toward 
consideration of the processing variables, particular], 
conditions of storage. 


SUMMARY 

Kight varieties of sweet corn (considering only 
(iolden varieties), including substantially all of the im- 
portant varieties grown in the Mid-west were tested in a 
fractionally replicated experimental design to indicate 
that six of the varieties are approximately equivalent 
as the dehydrated product. These were Golden Cross, 
Parada, Golden Glory, Golden Security, loana and Vic 
tory Golden. The remaining two, Golden Rocket and 
Carmel Cross were definitely inferior in quality 
\nalyses of variance indicate significant differences in 
the judges’ scores due to variety, date of harvest, storage 
temperature and the date of harvest by storage tempera 
ture interaction for the five quality attributes of appear 
ance, odor, texture, flavor and color. The blanching and 
dehydration procedures used did not exhibit significant 
cffects. 
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Stabilities of crude peanut oils determined at 110 C. wer mbined and solvent was removed by evaporation on a 
by Mehlenbacher’s modification of the active oxygen steam bat] After most of thi Ivent had been removed, last 
method (A.0O.M.) are compared with those deter- traces of solvent were removed under reduced pressure at tem 
mined by the active oxygen method at 97.8 C. The peratures below 60° ¢ 
determination at 110 C. provides a suitable objective Crude peanut oils were extracted similarly trom the peanut 
method for the determination of stability of crude butters \ 60-grat ripe 1 yx it tter was mixed 
peanut oils in 40° of the time required by use of the thoroughly with 50° grat w petroleun ina 250-ml 
active oxygen method at 97.8 C. centrifuge bottle, and tl ohn vere precipitated by centrituga 

tiot Phe extraction was repeated twice ' time thoroughly 
mixing the olvent wit t vl Dbetore centritugation Phe 
Manufacturers of peanut products are vitally in 
muscellas from the three extractions were bined in a S00-ml 
terested in obtaining raw peanuts of high quality so that wan dese 
they can make products of high quality without exces Each oil was filtered on a Buchner funnel through filter paper 
sive costs for sorting and without high losses due to ind Hi-flo Supercell nd stored in the retrigerator until the 
rejection of material which must be discarded. One of ee ee beg 
Apparatus. [le apparat ised for the determination of 
the qualities most desired peanuts and peanut r supplied 
ib es i ira rau 1 ishing al 
products is resistance to autoxidative rancidity (2, &) to the samples and a bath to maintain tl unples at a con 
Che relative resistance of peanuts and peanut products tant temperature. The aerating train is designed so that 2.33 
to rancidity can be ascertained by determination o. the milliliters of air per second are furnished to each sample. The 
details of the aerating train and the procedure for standardiz: 
stabilities of the oils extracted from them. The stability 
; tion of air-flow have beet wstrated and described by King 
of oil can bn determined objectively tabilitv 1s ex Roschen and Irwin. Calibrated capillary tubes obtained from 
pressed arbitrarily as the time elapsing before the onset Kk. H. Sargent and Company," 4601 W. Foster Ave., Chicago, 
of rancidity during which the oil is subjected to speci HI re used, Electrically heated, thermostatically con 
hed conditions trolled baths were used to maintain temperatures of 97.87 ©. of 
, 110° ©. in the test sample luring aeratiot tabilitv tubes with 
Generally, in methods for the rapid measurement of 
reakers describ wher ine we 
stabilitv, oxidation is accelerated under carefully con inte heat: eration 
trolled conditions so that rancidity is induced in a few Method Duplicate sample f 20 2. of each oil were placed 
hours or a few davs. The accelerated method most tability tubes cleaned (4 it t Drett" (50 ¢ 
of Dreft 1000 ml f water vhich For Moore and Bick 
widely used for objectively determining the stabilities 
M ford used ,ecause of erratic results obtained on cleaning tubs 
in which active oxygen (hydroperoxides, ete.) is used umples were heated to approximately the required temperature 
as the measure of autoxidative deterioration. In this ind then were placed in the bath and aerated at the rate of 2.33 
method oxidation is accelerated by aerating the sample ml portions with 
- 22 Ira un the imple before and at intervals during heating 
of oil at the rate of 2.33 milliliters of air per second at 
wid acration lhe met termining these values was the 
208° F. (97.8° C.) \ modification of the active oxy following dificatior | foore and Bickford of the method 
gen method (6) described by Mehlenbacher further of Wheeler Phe o1 is dissolved in 25 mil. of a solution 
accelerates the development of rancidity by heating the mposed of 3 volumes ot acetic acid an volumes of chloro 
oil at 110° C. during aeration gud. = ith 0.5 mi 
freshly prepared iturat otassium olution and 
It is the purpose of this report to present data to show ok 
that stabilities of cruude peanut oils may be determined titrated with 0.01 No sodium thiosulfate solution. The peroxide 
by the active oxvgen method at 97.8° C. or by Mehlen ilue wa ilculated milhequivalents of peroxide per kilo 
bacher’s modification at 110° ¢ 
he peroxide value lotted the umber of 
hour aeration nd heating Lypical peroxide accumulation 
curve ire wure | Stabilit is reported as the 
Samples. Kaw peanuts were sliced with a Henry nut slicer’ number of hours of aeration at heating required by the oil to 
and the crude peanut oils were extracted at room temperature acquire a pet | Lin 
with approximately 200 ml. of petroleum ether" per 100 grams Stabilities were detern it temperatures of 97.8° C. and 
of sheed peanuts The extracted sliced peanuts were dried at 11 ( on the ruce 1 Ktr ted tr eanut wid from 
room temperature reduced to a powder by passing them eut t butter 
through the Henry. slicer ind re-extracted The muscellas 


*One of the laboratories of the Bureau of Agricultural and 


Industrial Chemistry \gricultural Research dministratiot Data for 22 oil s presente din lable 1 show 

U.S. Department of Agriculture that the average stability determined at 97.8° C. 1s about 
The mention of trade or firm names im this article 1s for 2.5 times as great as that determined at 110° ¢ The 

identification and implies no endorsement or recommendation by 

the Department of Agriculture for the product Specification H 41, A i vil mists’ Society 
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PEROXIDE VALUE, MEQ PER KG 


| 
10 20 30 40 50 


TIME, HOURS OF AERATION 


Figure 1. Typical peroxide accumulation curves for oil from 
peanut butter. 


maximum deviation from this ratio of 2.5 is O.2, the 
highest ratio found being 2.71 and the lowest 2.31. 
The stabilities determined at plotted against 
those determined at 1100 ©. are shown in Figure 2. 

These data indicate that stabilities determined at 
110° ©. on erude peanut oils show a satisfactory cor 
relation with those determined at 97.8 C., that Mehlen 
bacher’s modification of the active oxygen method for 
stability is a suitable method for use with oils extracted 
from peanuts and peanut products, and that the deter 
minations will be obtained in 400% of the time required 
for those made at 


SUMMARY 


Stabilities of crude peanut oils determined at 110° ¢ 
by Mehlenbacher’s modification of the active oxygen 


TABLE 1 
Stability of crude peanut oils 


Stability 
Sample eure Variety 
peanut 


Raw peanuts 
Raw peanuts 
Raw peanuts 
Raw peanuts 
Raw peanuts 
Raw peanuts 


Raw peanuts 
Raw peanuts 
Raw peanuts Virginia 
Raw peanuts Virginia 
Raw peanuts Virginia 
Raw peanuts Virginia 


Raw peanuts Runner 
Raw peanuts Runner 
Raw peanuts Runner 
Raw peanuts Runner 


eanut butter Span 
anut butter Runner 
mut butter Unidentified 


butter 


eanut butter 
‘ 


mut butter 
Average rat 
‘Stability is expressed as number of hours required by 
acquire a peroxide content of milhequivalents per kilogram o 


ing aeration with an air flow of 2.34 milliliters per second 


110°C, HOURS 
N w 
° 


STABILITY AT 
° 


| 1 
10 20 30 40 50 60 


STABILITY AT 97.6°C.,HOURS 


Figure 2. Relationship between stabilities at 97.8 C. and 
those at 110 C. for crude peanut oils. 


method are compared with those determined by the 
active oxygen method at 97.8° ¢ \ satisfactory cor 
relation of the stabilities determined at the two tem 
peratures Was obtained for the 22 oils tested. .\ proxi 
mate stability to that which would be obtained at the 
temperature of 97.8° C. may be calculated by multiply 
ing the stability in hours obtained at 110°C. by 2.5 
Mehlenbacher’s modification of the active oxygen 
method was found to be suitable for the determination 
of the stability of crude peanut oils, and to produce the 
result in 40% of the time required by use of the active 


oxygen method at 97.8° C 
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Pectinate and Pectate Coatings. I. General Requirements and 
Procedures 


Hoestern Rea lal Wesearcl 


}. C. MIERS, H. A. SWENSON, 


The proposed method of coating consists of dipping 
or enrobing pieces of food first in a pectic solution, 
then in a solution of calcium chloride, and drying. A 
procedure for measuring the strength of fresh coat- 
ings before drying is described. With this test it was 
found that fresh coating strength increased with de- 
creasing methoxyl content or with increasing intrinsic 
viscosity of the pectic substance. Coatings of satisfac- 
tory strength for machine operation were obtained 
with materials having methoxyl contents of 4°% or less 
and intrinsic viscosities of 3.5 or higher. Data on the 
effects of calcium chloride concentration and treating 
time on fresh coating strength and on tenderness of 
the dried film are presented. Treatment of 30 seconds 
with 1.66°% calcium chloride at 77 F. (25 C.) is gen- 
erally satisfactory. The factors which determine film 
thickness (after drying) are discussed. 


During recent vears part of the research on pectic 


substances at this Laboratory has been concerned with 
development of pectinate and pectate films (6, 7, 12, 123, 
15, 16). Although self-supporting films can be readily 


prepared, the main emphasis with regard to potential 


uses has been placed on coatings, formed in place. The 
edibilitv of such coatings opens up a number of possi 
Inlities for improvement of foods. The prospective use 
that has attracted the most interest is to provide a 
smooth, free surface for otherwise sticky products such 
as candied or dried fruit This use would tacilitate 
packaging and lower handling costs in the bakery trade 
and serve also as a convemence to the consumer. Other 
purposes that pectic coatings might serve are to hold 
together molded foods which tend to crumble, to pro 
vide resistance to contamination, to provide a barrier 
} 


against Ox vgen or carbon dioxide, to act as a binder for 


salt or vitamins, and to give a@ more attractive appeal 


ance. This last purpose can be achieved simply by the 


transparent, glossy nature of the coating or by incor 
poration of a dye 

(ither investigators 5) have described 
methods of using pectic substances on the surface of 


foods for various purposes. Qur proposed method dit 
fers sufficiently to warrant its description im detail 

In brief, the proposed method oft coating consists of 
dipping or enrobing pieces of the food first in a solution 
of low-methoxyl pectin or sodium pectate and then in a 
solution of calenum chloride coating would be 
dried in an oven or stream of warm air. Gilycerin can be 
added to the pect solution to serve as a plasticizer 
This proposal supersedes an earher one, in which the 
first dip was a hot dispersion of caletum sodium acid 
pectinate /) Phe older method now appears advisable 


for cases in which che solutions must be sterile or for 

use with large objects, such as hams, on which it should 
cau i Agrnu tural am Industrial ¢ t \gricul 

tural Keseare Admuinistrats S. Depa nt of Agr 


lanuary 5 


vive more uniform films than the newer method, The 
latter offers the advantages that equipment is simpler 
and the pectic solution is easier to prepare. It need not 
be kept hot and thus is less subject to deyradation and 
to change in concentration trom evaporation of watel 

Phe purpose of this paper is to report effects ol varia 
tion in characteristics of pectic materials and operating 


iniables on fresh coating strength, tenderness of the 


coating alter drving, and film coating 
strength (wet strengtl of the newly tormed coating ) 
has considerable importance, since the coating night be 


torn by mechanical handling if it 1s too weal 


VARIATIONS IN PECTIC MATERIALS 


\ pect ibstanice table to itis york cal be con 
vernently characterized by it nhydro-urome acid and methoxyl 
and iit 1 ‘ ty molecular 
“ t 1} met 1 tertfication also has an 
effect on the behavior of low-met vl (ld 
used i the vorl lescribed i thi report vere deesteritied by 

caly lhe material ior tl to tresh coating 
t vere obtai if t! el and include 3 samples 
i methoxyl pect re] {fain this Laboratory, 2 samples 

commercial low-metl ctu ind ob commer 
ial sodium pectate \nalytical data ire given m Table 1 
Phe pectic ubstanece vere pared t | irtially neutralized 
fe wid as a result ere readily water The pH of 
olutions of the low-met i tl range 3.8 
t j while that of the pectate lut 6 to 3 

prow lure tor deter lig tresi itis treneth fol 
le \ circular depressi 50-ine meter and O.O45 
neh deep, in a gla ‘ | th an aqueous solution 
Wf the pectu ibstar ul | trifuged at 3200 
! t tamed part of 

rin to | part of pect bstarn Another solution con 

rate per ¢ t viveerm wa raised 

‘ ckly ed, a ‘ t tare t tor ind 

mothe «ke i lor mcasurmg 

trengtl re | gelled disk was 

t} ca platt a neh hemispherical 

ch loading rate of abont 

12 to 25 per see | ‘ thre mpressibihity of the 

not +1 1 iiter gelation wa 

tarted and the mati t t rea cale to one gram 

it ft nt t ited | clectric Contact 

bet ct it t tho ere on 

tare ira \ ut tr i 

Results of tre vth tests are piven m Table 1 

pected, coating st yt th t me pectic substances 

Manutactur t Gat ‘ (ontarie, Calit 
Mention of t t iniply that they 

mit { Jepartment of Agri 
tioned 
i 1 ubstanee 
rt i-, and meosture 
concentrat time of Contact 
it to be used an the 
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Figure 1. Apparatus for determining fresh coating strength. 


TABLE 1 


Analytical data and results of fresh coating strength tests 
on several pectic substances 


Calcium chloride concentration, 1.660: time of contact, 30 se: 


temp. 77 I. ¢ 


Met! iscosity Fresh 

‘ 

number ‘ ‘ canting 
lution trength 


me 
1455* 


* Commercial sample 17 


62 1 unstandardized. No 


standardized ba imal ta, columns and 4, and con 


centratoon, column ire on unstandardized basis 
Samples made this vorator il 
Commercial sample uly pectate 
By CO} evolution 
' Ry saponification method inton (4, 9 
Determined with 10; on sxhum chloride aqueous solu 


us solvent for the pecty u For sinular procedure see refer 


The pec olu 18% o algo 


increased with coneentration, Comparison of different pectic 
substances is more significant with solutions of the same vis 
cosity than at the same concentration, because a viscosity with 
in a tairly narrow range is required im practice for obtaining 
the most uniform coatings. Our experience with machine coat 
ng has indicated 400 centipoises to be near the optimum, at 
least for one type of product. Therefore, solutions of this vis 
cosity were used in the present study. Solutions of 30 concen 
tration were also used 

The coating strength imereased markedly with decreasing 
methoxyl content. At nearly constant methoxyl content, the 
coating strength imereased with mereasing intrinsic viscosity, 
although at 49° methoxyl this effect was not observed in. the 
range studied, In practice it is probably always best to use 
material having an intrinsic viscosity of 3.5 or higher. Not only 
is the tresh wet coating strength better, but the strength and 
Hlexibility of the film atter drying are also improved (16). It 
is not always best to use maternal of practically zero methoxyl 
content (sodium pectate) because, in some cases, it gives a film 
atter drying which is less resilient and does not adhere as well 
us coatings of low-methoxyl pectinate. We have found low 
methoxyl pectin (deesteritted by alkali) of 3 to 4% methoxyl 
and intrinsic viscosity 3.5 to 4.5 to be a satisfactory material for 
coating in many cases. The wet, fresh coating is fairly strong 
and adherence and other properties of the film after drying are 
good Material of higher methoxyl content, up to 50, might 
he used at the mechanical action of the coating machine, con 


veyor, and drier were gentle enough not to damage the fresh 
coatings. Any pectic substance which shows a fresh coating 
strength of 300 or more should be satistactory from this 
standpoint 
USE OF CALCIUM SEQUESTERANT 

\ small amount of Calgon (sodium polymetaphosphate) was 
used in the sodium pectate solutions listed in Table 1, because 
it imereased fresh coating strength about 50°7, at the same 
pectate concentration, and by as much as 300% at the same 
solution viscosity. In a comparison of pectic substances without 
Calgon, coatings made with the pectate (No. 1870) were weak, 
and strength measurements showed it to be little, if any, better 
than low-methoxyl pectin of 4.9% methoxyl content (No. 1762) 
and only about 70% as high as values obtained with material 
of 3.1% methoxyl content. In these tests the viscosity of each 
solution was near 240 centipoises, the viscosity which was used 
for machine coating at that time. This behavior appears to be 
due to about 0.25% of calcium in the pectate samples. Twenty 
parts by weight of Calgon per part of calcium were required to 
reduce the viscosity of the pectate solution to a minimum value, 
a decrease from 429 to 135 centipoises in one case. These obser 
vations indicate that without a calcium sequesterant the pectate 
is not complete ly dissolved and therefore not as effective in 
forming a strong gel coating. Also, without a sequesterant, the 
pectate concentration for a desired viscosity is lower, and this 
does not favor good fresh coating strength 

No sequesterant was used with the samples of low-methoxyl 
pectin, because they contained considerably less calcium than the 
sodium peetate and would be more soluble even if the calcium 
contents were the same, as a result of their higher methoxyl 
contents. Experiments showed that 0.15% of Calgon had no 
significant effect on the fresh coating strength of the low 
methoxyl pectins shown in Table 1 


VARIATIONS IN THE CALCIUM CHLORIDE 
TREATMENT 

Fresh coating strength is increased by increasing the concen 
tration of the calerum chloride solution or the time of contact as 
shown in Table 2. The test method was similar to that ce 
scribed above, but the values obtained are not exactly com 
parable, because a '4-inch plunger was used. The results indi 
cate that the weakest coatings shown in Table 1 could be 
improved in strength. However, treatment with 3.0% calcium 
chloride for 2 minutes gives a bitter taste to the film, and there 
are other reasons, which will be apparent later, for using a 
short, mild gelling treatment, such as that indicated in Table 1 

The effects of concentration, temperature, and time of the 
calcium chloride treatment on calcium content and tenderness 
of the tlm after drying were investigated with a sample of 
citrus low-methoxyl pectin. Films were prepared by dipping a 
7.5 x 15-inch piece of plate glass in a 2.5% solution of the low 
methoxyl pectin, draining 6 seconds, placing it on a level, sus 
pended trame and raising the calcium chloride solution from 
below to cover the glass. After a 2-second rinse in water, the 
film was dried | hour in an air current at 86° F. (30° C.) 
Stripping from the glass and testing were done im a room at 
05% RH. and 70° (21° Tenderness was determined 
by finding the weight required to tear the film 25 seconds after 
water was poured on it. The film was supported horizontally 
between 2 steel plates, provided with precisely superimposed 
0.25-inch holes, and the load was applied by a rod with a 0.125 
inch ball at the lower end and a pan at the upper end for 
weights." 

Results of tenderness tests are given in Table 3 with quali 
tative ratings made by actually biting through the films after 
soaking 5 seconds in water. Calcium contents of the films are 
also shown. As expected, films made with mild calcium chloride 
treatment were tender, but with increased concentration ot 
time they beeame tough. In Figure 2 quantitative tenderness 
ratings are plotted against calcium content. A smooth curve 
can be drawn through the points in the low and medium calcium 
region, indicating that tenderness depends on caleium content 


" These tests were made before the method for determining 
fresh coating strength was developed. It could be modified to 
serve this purpose also 
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TABLE 2 


Effect of variations in the calcium chloride treatment 
on fresh coating strength 
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TABLE 3 


Effect of variations in the calcium chloride treatment 
on tenderness of pectinate films ' 


infrinstc Viscosity 


FILM 
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HON 


meth 


4.1% 


3.9 dlJ/a fen 


perature 
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last line 


concentrations used were 2, 3, 
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Figure 3. Effects of drainage time and viscosity of solutions 
of a low-methoxyl! pectin on film thickness (after drying). The 


i 


400 
SES 


50 


experiment 


dent 


0 


ables 


600 


comeen 


In 


iter than 


do serve ats pur 
| In some case al t k of about 204 is 
Femperature was ( atistactory (25.44 O00 } | lav be necessary to use 
Moisture-free basis i greater thickne pects bstane of low mtrinsi 
» This represents ().4 ent of cak | i t of unest viscosity are used thar the mt viscosity is high, in 


les 


mut is 


ipphicable to predicting closely the drainage time required for a 
| 
; n particle size and hand] and must be deter 
mined by experim lr if ist be relatively 
150F hort in order tormity of thickre bor example 
len a lution havi ity 400 centipoises is applied 
$ _O | to broken nut meats. t i t nild be |e than 5 
econds 
100r- 
2 R. E., Bawer, kN, Peetina 
fy 16 
a CR Ww. ) t product 
= Dice \. Myers, P. B. Protect preserving beef 
o 4 | 
| iu { | \ he il Publis 
! 
2 3 4 5 M iH ! t 
CALCIUM CONTENT OF FILM,% t 6 17) 
Figure 2. Effect of calcium content of film on tenderness. Fd. 1% 29 


with 1.66‘ 


COATING THICKNESS 


and not on the manner in which it was introduced. In the high a H \ Ke ial Re 

calctum region (4% or higher) the tenderness rating is higher 

when a high concentration of calcium chloride is used for a 

short time than when a lower concentration 1s used for a longet HH Mactay, W. D 

time to give about the same calerum content in the film t met 
Tender films may be expected if the calcium content is no >. Gelatin 

more than about 2.6% (dry basis) when low-methoxyl pectin } 4 

similar to that of these tests is used. This percentage of calcium 

in films about thick, is convemently obtained in 30 second th peetinat 

« calcium chloride at 77° F. (25° 
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Pectinate and Pectate Coatings. Il. Application to 
Nuts and Fruit Products 


H. A. SWENSON, J. C. MIERS, 


H. SCHULTZ, ann H. S. OWENS 


Hoestern Kegional Research Laboratory” Albany, Calif 


(Manuscript received January 5, 1953) 


A description of the proposed processes developed in 
this Laboratory for applying pectic coatings to shelled 
almonds, candied diced fruit, and soft dates is pre- 
sented. With almonds, the principal purposes of such 
coatings are to hold ealt uniformly on the kernels and 
to impart a non-oily surface. The use of dyes, anti- 
oxidants, and other supplementary ingredients is dis- 
cussed. With candied fruit and dates the primary 
purpose is to make the product less sticky and more 
attractive. A suitable pectic material and calcium 
chloride are the only ingredients necessary for can- 
died fruit. Rapid operation is required. A mixture of 
sucrose with either low-methoxy! pectin or sodium pec- 
tate was found to give the best coatings on dates. 


The first paper of this series (2) dealt with basic pro 
cedures and properties of the materials suitable for coat 
ing foods with pectic films. The purpose of this paper ts 
to present more specific information on the application 
of coatings to nuts, candied diced fruit, and soft dates. 
This information may be applicable to other similar 
food products. The process described for use with dates 
is of particular interest, because it gives a coating which 
is mainly sucrose with a relatively small amount of pec 


tate or pectinate and it is one of the simplest to apply 


APPLICATION TO ALMONDS 

In thee Laboratory, pectic Coatings have been applied to 
almonds, with the primary purposes of holding salt uniformly 
on the kernels and giving a non-oily surface. Use of a dye in the 
coating improves the appearance, especially of broken kernels, 
and serves in addition to obscure the salt, which tends to crystal 
lize in an unattractive manner 

Coating solution. We have found the most suitable pectic 
material for the purpose to be low-methoxyl peetin (deesteritied 
by alkali) having a methoxyl content of 3.0-3.6 and an intrinsic 
viscosity fo 35 or higher. Sodium pectate may be used but 
coatings made with it were brittle after drying and did not 
adhere to the kernel surfaces as well. With the commercial 
pectate available at time of writing it was necessary to use a 
small amount of calcium sequesterant” to promote complete 
dispersion and give good coating behavior (2) 

Phe concentration of low-methoxyl pectin in the coating solu 
tions ts from 2 to 4%. It is adjusted so that the viscosity ts 
about 400 centipoises, a value which has been found best tor 
coating almonds with the experimental machine at this Labora 
tory. With proper adjustment of draiming time, this procedure 
vives a continuous coating in which the weight of pectin ts about 
1 of the weight of the almonds 

The optimum amount of glycerm, for use as plasticizer, ts 
about 50° of the weight of the peetic substance. This is dis 
solved directly in the peetin solution. The calcium chloride 
gelling solution should have the same concentration of glycerin 
so that none will be leached trom the newly formed coating 

Choice of a dye ts largely a matter of preference. Ten certi 


‘Bureau of Agricultural and Industrial Chemistry, Agricul 
tural Research Administration, UU. S. Department of Agri 
culture 

"We have used 0.150 Calgon (sodium polymetaphosphate ), 
manufactured by Calgon, Ine. Pittsburgh, Pennsylvania. Men 
tion of this and other products does not imply that they are 
endorsed or recommended by the U.S. Department of Agricul 


ture over others of a similar nature not mentioned 


tied tol dyes were tried with 2 or 3 concentrations of each in 
portions of low-methoxyl pectin solution, and the coated almonds 
were examined by 45 people. The dyes with the highest scores 
were 0.05% Burnt Sugar Shade * (brown, approaching natural 
almond color), 0.25% Ponceau SX*° (orange red), and 0.25% 
Ponceau 3K ° (bright red). The red colors give a strikingly 
attractive product, while brown has the advantage of appearing 
nearly natural and, due to the lower concentration required, 
would be less expensive 

\ small amount of wetting agent is used in the coating solu 
tion, to facilitate quick spreading over the entire surface of the 
nuts. Span 20." at a concentration of 0.010, has been found to 
he satistactory It is important that the almonds be free of 
excess oil remaining at the surface after roasting in oil. 

Pectic solutions support mold growth which results in degra 
dation and lowering of viscosity. A mold inhibitor should be 
added unless continuous operation is used, with a small volume 
of coating solution and frequent replenishment, or unless the 
solution is used up within a day or so. The concentration of 
Span 20 recommended in the paragraph above appeared to 
inhibit mold growth for as long as 10 days at room tempera 
ture when the solution was reasonably clean, but was not effec 
tive when the solution was deliberately inoculated. Addition 
of 0.05% of sodium benzoate permitted keeping the solution at 
least 39 days at 77° FF. (25° C.) without significant decrease in 
viscosity 

Gelling solution. Sodium chloride, in sufficient amount to 
give the desired saltimess, 1s added to the gelling solution be 
cause pectin would be precipitated if the required amount of salt 
were added to the coating solution. Concentrations of 5 to 25% 
were tried. The most pleasing flavor and best coating charac 
teristics were obtained with 12.5% of sodium chloride and 1.5% 
calerum chloride. When the time of immersion in this solution 
was about 30 seconds at room temperature the finished product, 
after drying, contained about 20 sodium chloride 

Excess gelling solution is allowed to drain off one minute or 
longer before drying begins. Less draining results in too much 
salt at the surface, which gives a whitish appearance after 
drying. As an alternative method, the excess solution can be 
removed with a rapid air stream, either by blowing or suction 

Rancidity prevention. An antioxidant is included in the coat 
ing to hinder ranciditication of the almonds at room temperature 
or above in the presence of air. Although the permeability of 
pectinate films to oxygen is very low, rancidification is faster 
in unprotected coated almonds than im uncoated samples. This 
effect was traced to the catalytic action of impurities in_ the 
calcium chloride and sodium chloride used im the gelling solu 
tion The effect persisted to some extent even when reagent 
grade chemicals were used, both with and without addition of 
heavy metal sequesterants, which suggests that one or both of 
the salts themselves may contribute to the effect. A number of 
storage tests at normal and elevated temperatures were then 
made with more than 50 samples of coated almonds containing 
antioxidants, sequestering agents, or both These additions 
were present at the same concentration im beth the coating 
solution and the gelling solution. The coated almonds and con 
trols were stored in loosely capped, wide-mouth bottles and 
were judged organoleptically at intervals by 6 or more ob 
servers. Some of the results are shown in Table 1. There is 
an advantage m using both a regular antioxidant and a. se¢ 
questering agent to imactivate metal impurities which catalyze 


Manutactured by National Analine Division, Allied Chemi 
cal and Dye Corporation, New York, N.Y 
“Manufactured by Atlas Powder Company. Wilmington 
Delaware 
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Gelling solution. Satisfactory firmness of the fresh coating 
attained in 15 seconds with a gelling solution consisting of 
calcium chloride. The reason for a higher concentration 

than usual, which permits a shorter reaction time, is explained 
in the next paragraph 

Need for rapid operation. |{ too much sugar permeates the 
coating before or during drying, the product is sticky and the 
advantages normally given !y the coating are not fully realized 
It is therefore important ty perform each step of the process 
rapidly with no delay between steps. Application of the pecti 
nate solution to the fruit, draining off the excess, and tripping 
the pieces into the gelling solution can be done in less than 10 
seconds. Gelation can be done in 15 seconds. Quick removal of 
excess gelling solution by suction appears to be satisfactory 
although this point wa fully investigated 

Ihere are other rea is tor rapid operation Less sugar is 
leached from the fruit by the coating and gelling solutions 
This not only reduces loss in weight of product, but also pre 
vents build-up of sugar concentration in the solutions to such 
an extent that one or both of them must be replaced. Rapid 
operation also keeps diffusion of water into the interior of the 
fruit at a minimum, and this in turn favors rapid drying. Con 
trolled experiments showed that drying was considerably faster 
and the product was less sticky when drying was started within 
1 minute after removal from the gelling solution than when 
there was a 30-minute delay. When excess gelling solution was 
left on the eoated fruit on a tray during a delay of several 
minutes before drying, the interior of the pieces in the lower 
laver became tough 

Drying. With the use of a tumbler drum drier with rapid 
air circulation at 176° (80° ©.) (dry bulb) drying can be 
done m about to 10 minutes if the preceding steps were done 
properly An ordinary foreed-air oven can be used, but more 
time is required. During the latter part of the drying period, 
evaporation is slower and therefore the fruit becomes warmer at 
the surface This makes it somewhat sticky but the condition 


improves on cooling, The best time to package the coated fruit 
is soon after the coatmme ts dried and cooled Further experi 
ments are necessary, after all other conditions are fixed, to 
establish) definitely the best temperature, humidity, and air 


velocity for dryimeg 

The criterion for complete drying is the sugar content of the 
syrup in the fruit. This is easily and quickly determined by 
expressing the syrup from several pieces through a= small 
cloth and reading the sugar content with a refractometer 
Phorough mixing of the sample durimg squeezing ts necessary 
In our experiments, drying was continued until the sugar con 
tent of the syrup was 74-80°¢, which ts about the range of some 
commercial brands of candted diced truit 

Preparation of candied fruit for coating. In removing ex 
cess heavy syrup trom candied fruit before coating, a quick 
water wash is sometimes used, with rapid removal of — the 
washings. Care must be taken mm this operation to minimize 
the loss of sugar from the imterior of the pieces. The sugar 
content of the fruit before coating should be about the same as 
that of the tinished product or a little higher, although fairly 
wool results were obtained in some cases when the initial read 
ing was somewhat lower, down to 70% Iwo disadvantages 
appear at the latter part of the drying period if the initial sugar 
content is low. First, the coating becomes wrinkled due to 
hrinkage of the pieces, and second, whitish regions appear in 
citrus peel; apparently because the fibrous framework does not 
shrink sufficiently and air spaces develop. In addition, a longer 
drying period ts required m order to raise the sugar content to 
an acceptable level 

Mold inhibition. No evidence for the growth of mold on 
pectinate-coated candied fruit has been observed in this Labora 
tory when the sugar content of the syrup in the fruit was 74% 
or higher. A grey green /’enicillnem mold and Aspergillus niger 
were found growing on samples in which the sugar concen 
tration was low. Experiments were then done with samples 
of coated zucca melon cubes which varied in sugar concentration 
from 66 to 78%, with increments of | or 2% After coating, 
the samples were sprayed with spores of the Penicillium mold 
and incubated at 77° F. (25° C.), each pair of duplicates in a 
separate small chamber with the relative humidity controlled 
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at the equilibrium value corresponding to the particular sugar 
concentration. This varied from 84 to 72% R. H. All samples 
in which the sugar concentration was 71% or lower spoiled in 
less than 40 days. At 72.5% sugar or above, the samples re 
mained free from mold growth for at least 5 months, except in 
one of the duplicates at 73.5%, on which an unknown white 
mold appeared after 2.5 months but changed very little during 
the remainder of the test. In other tests, in which the samples 
were inoculated with spores of Aspergillus niger, the mold grew 
at 66% sugar but not at 69%. It may be concluded that mold 
growth on pectinate-coated candied fruit is uniikely if the sugar 
content of the syrup in the fruit is 74% or higher 

Example. The coating solution had the following composi 
tion 

210 g. low-methoxyl pectin (MeQ 4.1%, [n] 4.4) 
6,790 g. water 


7.000 g. total weight 
This solution had a viscosity of 220 centipoises 
The gelling solution had the following composition 


384 g. calcium chloride dihydrate 
15,616 g. water 


16,000 g. total weight 


Candied diced zucca melon, in syrup containing 75% solids, 
was washed, a small portion at a time, in water. A_ total of 
850 ml. of water was used for 6,900 g. of candied fruit. The 
average soluble solids content of the fruit after washing was 
72.5%. The washed cubes were coated by machine and dried 
in a forced draft oven at 176° F. (80° C.) to a soluble solids 
content of 74% The weight of pectinate coating was 0.5% of 
the candied fruit, which was improved in appearance and rela 
tively free flowing 


APPLICATION TO DATES 
As in the case of candied fruit, the main purpose of coatings 
on dates is to overcome stickiness and improve appearance 
With pectinate alone, the film did not adhere well to the dat 
This difficulty was overcome by including 12.5% of 
in the coating solution, as was done by Bryant and 


surface 
sucros¢ 
others (1) for coating products of another type. Since the coat 
ing solution contained 3.0% of low-methoxyl pectin, it has 
about 4 times as much sucrose as pectin. Experiments showed 
that a non-sticky, tender, transparent film was obtained with 
these proportions of sucrose and pectic substance but the coat 
ing was quite sticky when a mixture of glucose and sucrose, 
from candied diced fruit, was substituted for the sucrose. 

Equally good coatings were obtained with low-methoxyl 
pectin of the type used in our almond coating experiments and 
with Sodium Polypectate," provided a small amount of Calgon 
was used with the latter (2). The amount of pectic substance 
used should be sufficient to make the viscosity of the coating 
solution about 180 centipotses 

Example. In a typical experiment the coating solution had 
the following composition 

10.0g. (“as is” basis) Sodium Polypectate (7.8 g., mois 

ture, ash-free basis) 
0.5 g. Calgon 

OU.0 sucrose 

400) water 

The intrinsic viscosity of the Sodium Polypectate was 4.8 
and the viscosity of the coating solution was 183 centipoises 

The gelling solution had the following composition : 

20g. calcium chloride dihydrate (equiv. to 15 g. CaCl 

anhyd. ) 

980 g. water 

The time of contact in this solution was 10 seconds. After 
coming out of the gelling solution, the dates were given a 1- 
second water rinse and were dried 20 minutes on trays in an 
oven at 176° F. (80° C.), with forced air circulation. They 
were turned over after the first 5 minutes. The product was 


Sodium pectate, manufactured by Sunkist Growers, Inc., 
Ontario, Calif 
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allowed to cool and stand about an hour at room temperature Division who developed the maditio tor drying the coated 
and humidity before packaging The weight of coating, in ilmonds. They are also grateful to Lyons-Magnus Co., San 
cluding both sucrose and pectate, was about 2 of the weight Francisco, Calit., Hills Br Ci New York, New York, and 
of the dates. The product was not sticky and was more attrac the California Almond Growers Exchange, Sacramento, Calit., 
tive than before coating. Although hand operation was used for generous supplies of « d fruit, date ind roasted almond 
in our experiments on dates because of the small samples to be pieces, respectively 
coated, no difficulty is anticipated in using a machine of the LITI ATURE CITED 
enrobing typ 

1. Bryant, I vate commurmcation, 
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Quality and Nutritive Properties of Different Types of 
Commercially Cured Hams. II. Organoleptic Anaylsis* 
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Organoleptic tests were made to compare hams cured of the ham, being inserted a distance equal to one-half its 
by commercial packing companies. Differences between measured thickness at this point. The hams were then placed on 
hams cured by four typical methods are discussed. i wire rack in a stainless steel kettle, covered with hot water 

the kettles tightly covered and the ham immered at 195° to 
Comparative data on the palatability of commercially 205° F. (91 to 96°C.) until the internal temperature of th 
a meat reached 158° } 70 The hams were allo to 
cured hams have not been available generally as no allowed 
bli | cool in the cooking i room at to (2 to 
publishec information on this su pyect las been 4° overnight The hams were removed and drained \ 
Thus a study of the palatability of the major types of vedge of meat was removed from the ham by cutting to the 
such hams was undertaken as a part of the investiga femur bone on a line parallel to the aitch bone, along the 
tion of the quality and nutritive properties of different fength of the femur and then act the stifle joint. This portion 
, : : of the meat was separated from the ham and the skin removed 
tvpes of commercially cured hams (2). Survey results 
inch slice Va cut the end earest the aitch-bone 
of commercial ham curing showed that there are 4 pre und set aside for samples for determination of resistance to 
dominant methods used by commercial packers. These hearing. Thin (44-inch) slices were cut from the remainder to 
methods may be identified as (1) sweet pickle, short ise in organoleptic scoring 
The Warner-Bratzl | ring strenet pparatt as us 
brine cured, Tendered; (11) sweet pickle, short brine Bratzler ipparatus was used 
| Re: | kl | Bei to measure the tender f the har kesult were expressed 
cured, Keady-to-ILat: ( ) sweet pickle, Any rine as the pounds of force required to shear a cylinder of the meat 
cured; (IV) the Smithfield process. .\ more detailed one inch in diameter The value reported for each ham is an 
des¢ ription of these methods may be found ina previous average of 3 readings made on each of 2 meat cores, one cut 
paper by Fields and Dunker / 4 tre m the biceps ftemort ind one from the emimembranosus 
Representative samples of each type of curing were vere made on the biceps 
obtained for organoleptic comparison. Four samples ot femoris muscle and the fat tests on the fatty tissue surrounding 
each type of cured ham from a large, a small, and an the popliteal gland. None of the outer fat coating of the ham 
intermediate sized company were obtained for testing vas used in the taste test The meat samples were judged 
at room temperature using a one to point y ; 
Che intention was to compare one type of curing with iding chart in 
vhich the larger value dicate preater mite ily ol prelerence 
another and to determine what variations in palata ry 
e numbers one throug vere represented on the score 
bility were apparent within types. It was considered sheets by descriptive adjectives a divatnd) talon 
best to use the same method of heating for all types of 
hams tested and thus avoid the introduction of another 
variable. 5 mounces ery 
4 \ ately ronounced Jesirabl 
; METHOD 3 Shi ly pronounced Slightly desirable 
Methods used for cooking and handling the hams prior to 2 Perceptibl Acceptable 
tasting were those recommended by the Committee on Prepara 1 Imperceptibl Undesirable 
tion Factors, National Cooperative Meat Investigations (1) 
The hams used for palatability tests were unwrapped, weighed The judging panel was composed of & to 10 perseas, all ex 
and tied in a cheesecloth square to facilitate handling. The perienced in organoleptic testing of meat. Judgments were made 
Smithfield type of hams were thoroughly scrubbed with cold n the intensity and desirability of the aroma and of the flavor of 
water and a stiff brush before being placed in the cheesecloth the lean and fat tissue f the various ham Phe juiciness 
\ thermometer was placed in the center of the thickest portion iltiness, and tenderne f the lean portion were also scored 
The mean and range ot res for each group of hams are given 
‘Report of study made under the Research and Marketing in Table 1. An analysis of variance was made using the total 
Act of 1946 scores given by each judge and the results are shown in Table 2 
Acknowledgment is made to Harry S. Sloane for the statis Adjectives describing the aroma and the lean and fat flavors 
tical analysis vere recorded as was the visual color of the lean and fat parts 
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ANALYSIS OF HAMS 


TABLE 1 


Palatability scores of four types of commercial hams 


tor tested 
Pendered 
” range 
Lea 
Intensit 4 ‘ 
Ihe 6-4 
Fat flavor 
Intensit 
Ih sbulit al 4 
Saltine 
lu ) 
Pender 
Organolept +4 
RK tance to shea 


of the ham No attempt was made to evaluate the extent m 
relation to the whole of the various odor and flavor components 


An overall desirability score was given to each sample 


TABLE 2 


Significance of differences in palatability between hams 
representing four commercial types‘ * 


Hlam types compared 


IA Tt UE TIES IN 


Desirabilit itt’ 
Pat tlavor 

fur 
Femlerne 

Organolept 

Re tur ty 

hearing 

Symi ised endlere Ready to Kat; Long Brine; 
Smuthteld 

nificance at the » ** denotes significance at the 

level. Blank ‘ tal t ent relationships of no signiheance 

1, tf, tl, IN represent the ham type im which favor the difference 

DISCUSSION 


Pwelve hams from each of the 4 major commercial 
curing procedures were rated organoleptically. All 4 
good in overall desirability. 


groups were considered g 
Considerable ditferences existed in specific factors of 
palatability among hams of each type. Ranges of scores 
overlapped between the types of hams studied. (See 
Fable 1). A more eritical comparison of the data may 
be made through an analysis of variance of the ratings 
by the judges. Such a comparison is given in Table 2. 
Three groups (Tendered, Ready-to-lat, and Long 
Brine) had mederately pronounced lean flavor. The 
Smithfield hams had a more pronounced flavor in the 
lean than the other types, and this flavor was found to 
he somewhat less desirable The differences in desira 
bility and intensity between the Smuthtield hams and 
the others were statistically significant at the 10% level. 
The Long Brine cured hams were also more intense in 
lean flavor than the Ready-to-lat hams. 

The flavor of the fat of the Ready-to-Eat, Long Brine 
cured and Smithtield hams was moderately pronounced. 
That of the fat from the Tendered cured hams was only 
slightly pronounced. This ditterence was highly signifi 
cant statistically, The fat of the Smithfield hams was 
more pronounced in flavor than that of the Ready-to 
Kat and Long Brine types. The fat flavor from all the 
hams was desirable with the Smithtield ham fat being 
the least preferred 


Description of ham 
Ready to Eat Long Brine Smithfield 

range le range mean range 
4 6 4 4.1 
5. 4.4 1 
1 .2 4. 2.9 
4.1 8 4 ) ) 


The panel reported no difference in saltiness by taste 
hetween the Ready-to-Fat and Tendered hams; the 
Long Brine and Smithfield hams were progressively 
saltier. No difference in juiciness was found among 
hams representing the 4 processes. The Smithfield iype 
hams were shown to be significantly less tender than the 
other types, by both the organoleptic and mechanical 
tests 

The color of the lean meat varied from light pink to 
light red in the Tendered and Ready-to-lat hams with 
some pinkish brown and dark red tones in the Long 
Brine cured hams. The Smithteld hams were pre 
dominantly dark red in color with smaller amounts of 
the lighter tones. 

The aroma and flavor of Type I, Il, and IIL hams 
were similar in character with more pronounced brim 
ness in Type IIL. The Smithfield hams had a sharper 
aroma and flavor with some indication of cheesiness and 
spiciness evidenced. 

SUMMARY 

Forty-eight commercially cured hams representative 
of 4+ leading methods of ham curing as carried out in 
each case by 3 commercial concerns, were prepared in 
the laboratory by a standard cooking procedure and 
submitted to a panel of 8 experienced judges for organo 
leptic testing. All 4 types of ham were given an overall 
rating of good. The Smithfield hams (Type IV) had 
a more pronounced flavor of both the lean and fat tis 
sues. They were also saltier and tended to be less tender 
than the other types tested. The fat of the Tendered 
hams (Type |) was the mildest in flavor of the groups 
studied. This process and the Ready-to-Eat process 
(Type I1) resulted in less salty hams than the Long 
Brine (Type IIl) and the Smithfield (Type IV) 
processes 

The color of the fat and lean tissues and the charac 
teristic aroma and flavor of the Types I, I] and II] 
hams were quite similar but the lean of the Type 
IV hams was a darker red, the fat was darker and more 
vellow, and the aroma and flavor of both the fat and 
the lean were sharper and more distinctive 
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Development and Application of an Apparatus for Study of 
Thermal Resistance of Bacterial Spores and Thiamine at 
Temperatures Above 250° F.* 
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An apparatus for studying the thermal destruction steam chamber. This arrangement had the disadvantage of re 
of bacterial spores and heat labile substances in the quiring 6 pistons, cylinders and connecting parts in order to 
temperature range of 235° F. (112.8°C.) to 300° F. run 6 samples, but the disadvantage was outweighed by the 
(148.9° C.) is described. The spores of P. A. 3679 sus- advantages of relative ease in making the small simple parts 
pended in M/15 neutral phos, hate buffer exhibited a By having the loading and subculturing operations take place 
straight line logarithmic destruction rate over this with the sample-carrying pistons in the same position, the action 
temperature range. Thermal destruction rates of thi- of the machine was reduced to a two position operation, In 


amine at 295° F. (146.1 C.) were determined. Figure 1 the machine ts illustrated in the exposure position 
For loading or subculturing, the sample-carrying pistons move 


out until the cup port is in line with the loading port and sub 


Several methods have been described and employed 
culture Movement of the sample-carrying pistons 1s 
tor the determination of the heat resistance of bacteria through a double acting pneumatic cylinder (No. 55) controlled 
spores. These methods include: (a) the thermal death by a 4-way solenoid valve 


time tube method ( Bigelow and Esty, 7), (b) the ther Phe basic part of the apparatus is the steam chamber (No. 1). 


mal death time can method (American Can Company, 


\ volume of one cubic foot was provided so that accurate tem 


perature control could be maintained without an auxiliary steam 


( ate 1 S ) > ) ef 

1), (c) the 1 ite of destruction meth d (Williams et al 
16), (d) the “Thermoresistometer” method (Stumbo, 8-inch pipe; the ends closed by bolting blind flanges to flanges 
13), and (e) the miniature retort method (Schmidt, welded to the ends of the pipe. A slot was cut in the front of 


the pipe, and reinforcing bar (No. 4) welded in place. This 


12). The latter two methods have been particularly 
designed to study the heat resistance of spores in the 


bar is necessary to reinforce the pipe structurally as well as to 


serve as a mounting bracket for the antechamber and attached 


re — 7 ; 
temperature range of 250 to 2/0 (121.1 to parts. Opposite the reinforcing bar ts located the stuffing box 
132.2° C.) and to increase the accuracy of the determi (No. 5) through which the pneumatic cylinder operates the 
nations. Stumbo (7/4) has presented a comprehensive sample-carrying pistons 
discussion of the problems of accurately determining the _ The antechamber, wher th loading and subculturing take 
‘ : place, was made to be pressure tight when the subculture tubes 
heat resistance of bacterial spores and the characteristics ‘ 
’ (No. 66) were either present or absent. The antechamber is 
and limitations of the various methods that have been 
used. 
In the course of studies on the heat resistance of 
bacterial spores in this laboratory, the need and de 
sirability of an apparatus such as described by Stumbo 
(13) became apparent. .\ proposed design for such an 
apparatus was described by Pflug (9) and led to de : 
velopment and construction of the apparatus described ; 
herein. This apparatus has been operated at tempera 
tures up to 305° F. (151.7 ©.) with exposure times as ‘ 
short as 0.01 minute (0.6 second). Heating and cooling “ i f 
lag factors have been reduced to a point where they are 


not significant at the shortest exposure times employed 


DESIGN 


In developing an apparatus for thermal resistance studies in er ’ 
the higher temperature ranges, using open metal cups (Stumbo 


13) as containers for the suspensions under study, the primary 


consideration is getting the cups imto and out of a chamber that st Antechamber top 
will contain steam under pressure. Secondary considerations st 
Stuffing box \ntechamber closure nuts 
are: the operation must be aseptic; it must be possible to con Stuffing box out ’ ~ irrying pistons 
trol, vary, and measure the length of exposure; and the tem —. fhng box adjustment ting bolts 
perature of exposure must be constant at varying levels be 
Phe working parts of the apparatus are illustrated im detail in Stoy Lop and bottom cover 
Figure 1. In discussing individual pieces, reference will be mad linde: 
to the part number, which can be located in Figure 1. Six sample carrying pist Pist rings 
cylindrical pistons (No. 15) fitted with cast iron rings (No. 59) 
are used to carry 6 tinplate cups (No. 67) into and out of the i eager ( ture tubs 
‘Contribution No. 880, Massachusetts Agricultural Experi Figure 1. Vertical cross section of thermal destruction 


ment Station apparatus. 
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high sure steam at 300° F. (148.9° C.) be 


tore run and then sterile compressed air is brought in to 


ebullition durimg subculturing Before entering the 


apparatus the compressed air ts passed through a sterile glass 
wool bacteriological air filter 


\uxihary parts primarily 
(No, 80) control valve; (No. 81) steam chamber 


or control are illustrated in 
Figure 2; 
pressure gauge; (No. 82) steam chamber thermometer: (No 
electrical control box way solenoid valve 


Steam chamber press 
Steam chamber the 


hex 


Figure 2, Front view of thermal destruction apparatus. 


OPERATION 


1 hve operation oft the machine can best be understood by 
desenmbing the procedure in making a run. The desired tem 
perature of exposure ts obtamed by adjusting the pressure 
controller to the saturated steam pressure corresponding to the 


temperature the temperature is) checked on the calibrated 


thermometer (No, 82), Figure 2. The exposure time is set on 
the automatic cycle timer The subculture tubes (No. 66), 
then aseptr ally placed m the machine; the loaded 


Figure 3 are 
23), Figure 


cups, (No. 67), Figure 3 put im place; cover (No 
$ closed and center button of control box (No. 83), Figure 


pushed to activate the timing cycle. As soon as the cups have 
been drawn into the steam chamber, the trip bar, (No. 69), 
Figure 3, is rotated 180° to trip position imsuring immediate 


Manutactured by Fagle Signal Corp., Moline, Hlineis 


Figure 3. Method of loading thermal destruction apparatus. 


subculturing upon withdrawal of the cups. Shortly before th 
exposure is complete, the sterile compressed air is turned on 
msuring cooling and subculturing under the desired amount of 
superimposed air pressure. After withdrawal and subculture of 
the cups, the compressed air is turned off, the subcultured tubes 
are removed and plugged, the time of exposure is recorded from 
a Precision © timer operated by the micro-switches (No. &5), 
Figure 4, and the support pins reset in preparation for the next 


run 


Figure 4. Rear view of thermal destruction apparatus show- 
ing microswitches, pneumatic cylinder and four-way solenoid 
valve. 


DISCUSSION OF OPERATION 


lo maintain the temperature within exacting limits over the 
range 215° (101.77 C.) to 300° F. (148.9° C.) propor 
tional type air-ope rated controller with automatic reset ts used 
Io facilitate control and insure saturated steam conditions the 
steam chamber is bled continuously, the bleed is located 2 inches 
above the bottom of the steam chamber so that approximately 
one gallon of water remains in the steam chamber at all times 

The length of exposure is controlled by a eycle timer. To 
msure reproducibility over the range from 0.3 second to 20 
minutes, 11 was necessary to use one timer from 0.3 second to 2 
minutes and another timer from 1 to 20 minutes. The exposure 
time is obtained by closing and then interrupting an electrical 
circuit the instant the sample begins to heat and cool, re 
spectively. Physically, the electrical circuit is interrupted by a 
lever on the pneumatic cylinder rod acting on two micro 
switches \ Precision timer with an accuracy of + 0.001 
minute is used for measuring exposure times of 2 seconds and 
longer--for shorter exposures a Brush recorder is used; the 
time ts determined by counting the number of 60 cycle waves 
recorded during the exposure and dividing by 3600 to obtain the 
time minutes 

Phe sample cups are 11 mm. outside diameter by 8 mm. deep 
These cups are punched out of 0.008 inch thick tinplate This 
type of cup was used imitially because it was available. A mor: 
shallow cup of 2- or 3-mm. depth (as used by Stumbo, 73) 
could be used and could be made out of aluminum if desired 
Ph deep cups are easily loaded with a tweezer, as illustrated 
in Figure 3 

The sample cups are sterilized by placing 6 cups in a Petri 
dish and sterilizing in live steam at 250° F. (121.1° C.) for 15 
minutes. A serological pipette of O.10-ml. capacity graduated 
in O&£OL ml. is used to load 0.01 ml. of substrate into the cups 
before placing the cups in the machine. It was found that with 
a 0.01 or 0.02 ml. sample there was a tendency for a droplet to 
be formed either in the center or at the wall of the cup, instead 
of a thin uniform layer. Since the lag correction factor is a 


Manufactured by The Standard Electric Time Co., Spring 
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APPARATUS FOR STUDYING THERMAI 
mctior i the square t ample thickness, the droplet of 
miniscus formatiot t t eased thickness offset — the 
theoretical advantage of the smaller sample. It was found that 
if a paper disc, cut from thin rapid filter paper was placed n 
the bottom of the cup, a sample of 0.01 ml. would be uniformly 
distributed across the bottom of the cup. The total thickness 
of sample plus paper in t 11 mm. ©. D. cup is 0.197 mm 
(0.00776 in.). | the method outlined by Stumbo (73) and 
data from Olson and Jacksor Olson and Shultz (8), and 
Jacksor the calculated fy value of the sample in a cup with 
1 paper disc is 0.00088 min. (0.0528 sec. ) lf az” value of 18 
is assumed, the heating lag correction tactot calculated by 
Ball’s method (3) (2 ‘ O11 is 0.0012 min. (0.072 sec.) 
Basically the method of cooling is by quenching although 
come heat will be transferred to the surrounding ait by con 
duction. The time required for the cups to drop (4-inch drop) 
into the subculture tube is 0.0024 mu (0.144 sec.) If the 
issumption is made that no ¢ oling takes place until the cup 1s 


(0.144 see f lethality will be added 


quenched 0.0024 mu 


When the heating lag and cooling correction are combined 
the result lay correction factor would be 0.0012 min. (0.072 
Se Since some cooling does take place as the cup drops, the 
actual la orrection factor id be somewhat less than that 
indicated \ great dea I rh is been done to evaluate the 
ig correct fact i this machine, and results to date 
ndicate that the actua i ( Isl! 0.01 ml il ple with a 
paper disc is negligible at the exposure times employed 

Che tubes of subculture medium are exhausted flowing 
team for 15 minutes before bemg aseptically placed in the 
machine the original lu 1 ‘ ubculture tubs are dis 
carded en the tubes are ded in the machine. Upon removal 
the subcult tube ire plug gee witl sterile plug The tubes 
vere prestratified by a ml. of a mixture ot 2 parts 
mineral oil and 1 part paraffin to each tube The exhaust given 
the tubes previous to subculture melted the stratitying mixture 
moculation was eftect by dropping the cup plus sample mt 
the tube The subcultured tubs vere immediately cooled by 
pla wig com water 

The number of rut x tu ul ot time 
is quite variable. When the ¢ less thas 
a minute, a two-mat erat six tubes 
each per hour Wit e of pro 
duction ts less, and peratio me mat 
When the exposure times exce e thermal 
death time tube or thert leat ire more 
economical time 

Phe apparatus describes is been m use ft er 14 months 
during time i 6 tubes each have beet 
mack The performance the machine has been very sati 
factory 

THERMAL RESISTANCE OF PA 3679 


a numbet 


\iter 
f the apparatus was 


prelaminary runs, the performance 
further tested by a comprehensive 


the heat resistance ot a spore 
’utretactive \naerobe ) 3679 at 
(112.8 to 148.9" C.) 


research 


series ol runs to deternune 
suspension Of PA (1 


intervals from 235 to 300 


5° 
The 
laboratories © 
Washington, 
the method outlined by 
the 
butter 


ly obtained trom the 
\ssociation 


organism Was of 


ial Canners in 


I) ¢ and was propagated according to 
Reed et al he 
organism W tested in 15 


10.000 


heat re 
M 


pel 


neutral 


Lhe 


sistance ofl 


ny spores cup 


phosphat 


organism was subcultured in liver broth and the sub 
culture tubes were prestratified with a mixture of 2 

the eat rve, expressed as the 1 imber 
minute to traverse ‘ 

7 e of thern ath tir irve, expressed as nun 

her { degre alire eit re tie ¢, to traverse me 
g cycle 

ire tel itur t temperature 
reached by vest heatit 


RESISTANCI 
parts miner 
1 
had been 
(32.2° C.) 


characterist 


positive 


the 


descr 


obtaine 
Stumbo, Murphy, and Cochrat 


ibed 
d ti 


appearance at 
Treatment of data. 


\ 


eated 


Rahn 


] 


acct 


i] pits part pal iff \iter these tubes 

subcultured Were i! bated at 

hose tube howin ration and the 

odor were ren ved al | ecorded as bemg 

Incubatiot ntinued for 4 weeks attet 
the last px itive tube 


of death, 
the 
cle ribed by 


der 


and 


assumed data 


rding if the method 


llows 


1) ; time in minutes te accomplish 
log a log b 00% reduction im number 
spore 
time of heating (minute 
number of spores subjected t me time--tem 
perature relationship (the number of spores 
initially present per sample multiplied by the 
number of replicate uniple (10.000 94 
240,000 in the present investigations ) 
h number of spore urvivil the end of heat 
tine 
Phe value of b wa der d by ipplving thre equation 
of Halvorson and Ziegler 5) to data obtamed from 
subjected to time-temperature relationship 
that sterilized only a portion of the t tal number ot 
sas follow 
¢ — 2.3026 log of — where 
most probable miber « pore urviving per 
ample 
total number miple 
{| number ot terile uniple i ( idenced by lac 
ol gt wt] beulture 
b x times the number unipl 
1) values were lated from the data obtained cor 
re onding to each tim a temperature relationship 
that resulted in a rtial destruction of the spores The 
data obtained ire rized 11 | 
lhe average 1) ( ted | le 1 were plotted 
‘ emilog paper nd the method of least squares was 
used to obtain a t1 ht line curve to fit: the data 
(Figure 5). TI curve | 1 z value of 16.8° F. and 
. EF of 1.061 te ese dat ndicate that the 
3679 spores exhibit traight logarithmic de 
truction rate ove the tenmiperature range f 235 to 
112.8 to 14 ¢ 
THERMAL DESTRUCTION OF THIAMINE 
Phe destruction of tl e at hig! temperatures and 
hort time i t lt iscertain the pt icticability ot 
gy the apparat reviously described for making 
tricite heat bile nutrient lhe destruction rate ol 
t ine was determine th the mpound suspended 
n M/15 phosphate butter, pl 7.50, at a temperature of 
gs” FF. (146.1 ition containing 438 mucro 
grams otf cryst e t per 1 mi. of 
butte ution epared, Xt ere made with 
0.01. 0.02, and 0.0 the ple per cup The 
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TABLE 1 
Therma! destruction rate data for spores of PA 3679 suspended in M/15 neutral phosphate buffer * 


Temperature (° FL) 


\ tubes \ N tubes 
‘ 4 
‘ 
Ave 19 \ve 
4 668 1.50) ‘ 
‘4 
‘4 l 
15 4 0.9 4 
‘ 4 "9 00 4 
4.58 
Ave 
4 800) 0.10 4 
71 15 ‘4 
4 1038 18 4 
4 4 
‘4 
non 4 4 
1.1 ‘4 
120 35 41) 4 
129 64 sol 4 
140 ! 61 58 4 
1.6 6 4 
7 
Ave 1629 \ve 
"4 0100 4 
0.045 4 
0.060 142 8 4 
| 4 11 O38 ‘4 
0.0227 0.058 “4 
142 "4 0.0825 "4 
4 
0.104 
4 
Ave 0178 Ave 
0.004 1? IRE 6 
W068 18 18 0.00450 
0.0071 5 0.00478 
0.0076 12 0.1048 
0.0081 6 1 0.00171 
1.0088 1 O.0053 
O.0097 12 4 00205 00556 12 
0.019 4 ) i2 
0.0228 10061 12 
0.0303 1 564 0.00683 12 
4 12 
0.0075 18 
O.00775 
OOR4S 
Ave 100268 Ave 


45°F 
Ne D I No. tubes N Db 
4 7 4 4 
4 $.55 4 11 l4 
11.0 
4.17 Ave 2.21 
60° F 
4 0.50 4 0,139 
14 0.60 24 
15 1499 0.70 4 0.190 
4 0.396 0.80 4 5 0.171 
0.80 24 5 0.171 
604 1.20 4 9.224 
6 0.639 1.50 4 rT) 
0 2.00) 24 7 0.448 
> 304 4 0.53 
) 60 5 56 
45 296 4 ; 
+10 4 1655 
4.20 4 
54 Ave 1.368 
18 0.0259 0.050 a4 4 
0.0429 0.082 4 »3 234 
0.0458 0.100 4 0.0271 
,.12¢ 24 81 
10396 0.140 10323 
3 0.0629 0.160 4 ] 0.0298 
13 0.180 4 335 
0.200 4 
9.329 4 ‘ 
1290 404 4 
1.424 839 
0.446 
629 Ave 0.0351 
0.00638 0.005 0.00143 
0.00715 8 0.00245 
wWRO1 1.018 4 0.00356 
0.00887 0.029 
0.00708 0.034 
0.049 4 l 0.00913 
0 4 
0.0194 
( 77 Ave 0.00488 
; 
1 
4 0.00121 
00116 
5 0.0013 
1 wii 
1.00151 
) 1.0014 
00177 


* Extreme times (UU values) which produced no destruction or no survivors are not included 


procedure in exposing the thiamine to heat was the same 
as that followed in bacterial spore resistance studies 
except in the method of handling the material after 
exposure. The procedure in the thiamine destruction 
rate study was as follows: (a) the material in the re- 
covery tubes was acid KCI (neutral KCI solution with 
85 ml. HCl per liter); (b) upon removal from the 


machine the liquid in the recovery tubes plus the cup 
was quantitatively removed from the tube and made up 
to volume; (c) quantitative analyses were made to de- 
termine the amount of the thiamine remaining. The 
method of analysis was that outlined by the Association 
of Vitamin Chemists (2); since the material being 
analyzed was a pure solution, steps a and b—extraction 
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Figure 5. Thermal death time curve for spores of PA 3679 
suspended in neutral phosphate buffer. 
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THERMAI 
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omitted. A Coleman Model 14 
spectrophotometer-fluorometer was used to measure the 
of the thiochrome solution 
lwo control samples were carried through the entire 


and purification— were 


intensity fluorescence of the 


procedure, except for being heated, when each destruc 
test Since the unheated 


samples represented all the 


tion rate was conducted 


thiamine present before 


heating, the results were expressed as the percent of 


thiamine remaining after heating. The results are illus 
trated graphically in Figure 6. The destruction rate 
constant (k) of thiamine heated at 295° F. (146.1° C.) 
in pH 7.50 phosphate buffer is 2.7 min 


SUMMARY 


\n apparatus has been described that has been used 
in thermal resistance studies at temperatures as high as 
FF. CG, ) 
as 0.01 minute 

Phermal 


and with exposure times as short 
(0.6 second ) 
resistance data 
forming anaerobe, I’.\ 3679, suspended in M/15 neutral 
phosphate buffer at from 235° F 
(112.8°C.) to including 300° (148.9° C.) 
The curve these data 1s line 
when plotted on semilog paper and has a z of 16.8° F 
and al 1) 
Phermal 
(146.1° ¢ 
to illustrate the application of the apparatus to possible 


are presented for a spore 


temperatures 
and 


representing a straight 


, of 1.06 minutes 


destruction rates of thiamine at 295° F 


) in pl 7.50 phosphate buffer are presented 


studies on heat labile enzymes, vitamins, or chemical 
substances 
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SAMUEL ROSE 


Department of Bacteriology and Public 


The role of biotin in the nutrition of Lactobacillus 
plantarum and Aerobacter cloacae is studied. It is 
shown that L. plantarum grown in cucumber juice 
slightly reduces the biotin content. A. cloacae does not 
require biotin but when grown in cucumber juice re- 
duced the biotin content. It seems evident that cu- 
cumber juice contains one or more substances—possi- 
bly lipoidal— capable of substituting for biotin in 
supporting growth of L. plantarum. 


Interest in the role of biotin in cucumber fermentation 
resulted chiefly from the finding that derobacter cloacae 
and yeasts, tsolated from cucumber fermentations, 
would markedly reduce the content of this vitamin when 
grown im cucumber juice (5). A series of experiments 
dealing with the role of biotin in the nutrition of Lacto 
bacillus plantarum and A. cloacae was conducted in an 
attempt to show the significance of biotin in the ceucum 


ber fermentation 


EXPERIMENTAL 


Effect of Lactobacillus plantarum on the biotin content of 
cucumber juice. Three isolates of /. plantarum requiring bi 
otin were inoculated into cucumber juice diluted 1:2. After 30 
hours meubation im this cucumber juice at 30° C., the bacterial 
activity was stopped by autoclaving. Appropriate dilutions of 
this solution were made and assaved by microbiological methods 
as described in Vethods of Vitamin Assay (1). Since it was 
desired to determine the biotin which would be available for 
microorganisms, no elaborate preparation of the sample was 
necessary. As little as 0.01 ml. of cucumber juice would bring a 
resporse corresponding to the standard curve tor biotin. A con 
trol of uninoculated cucumber juice was prepared simultaneously 
and treated in the same manner each time a determination was 
mac 

Table 1 indicates the average effect of the 3 isolates of 
L.. plantarum on the biotin content of cucumber juice. Since 
previous expermments had shown that this organism required 
biotin (>), om would suspect a marked reduction However, 
the reduction was very slight. Experiments were then set up to 
see i the same activity would occur in a basal medium con 
taining a known quantity of biotin 


TABLE 1 


Effect of Lactobacillus plantarum on the biotin content 
of cucumber juice 


in uninoculated Biotin in inoculated 


cucumber jutee cucumber juice 
(mmeg./ml.) (mmeg./ml.) 


Trial 179 
rrial 2 84 


Effect of L. plantarum on the biotin content in biotin assay 
medium. The isolates used in the previous experiment were 
inoculated into tubes containing Difco’s assay medium to which 
biotin had been added. The experiment was then carried out as 
described previously 
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TABLE 2 
Effect of Lactobacillus plantarum on the biotin content 
of biotin assay medium 


Biotin in uninoculated Biotin in inoculated 


assay medium assay medium 

(mmecg./ml.) (mmeg./ml.) 
Trial 1 4.42 0.065 
Trial 2 60 0.070 
Trial 0.153 0.0070 


lable 2 illustrates the average effect of the 3 isolates of 
L.. plantarum on the biotin content of the assay medium con 
tamimg various concentrations of this vitamin. Unlike in cucum 
ber juice, the biotin content was markedly reduced. This led 
to the belief that there were probably other substances in 
cucumber juice havirg a biological activity similar to that of 
biotin. An example of such a substance in Tween 80 which 
has been reported (9, 10) to have the same effect as biotin 
in stimulating growth of several lactobacilli. It was, therefore, 
decided to verify this concerning L. plantarum. 

Effect of Tween 80 as a biotin active material for L. plan- 
tarum and L. arabinosus, 17-5. Increasing concentrations of 
Tween 80* were added to tubes containing Difco’s biotin assay 
medium. The tubes were inoculated with the respective or 
ganisms and incubated for 72 hours at 30° C. The contents of 
the tubes were then titrated with 0.1 N NaOH 

Phe results, given in Table 3, definitely show that Tween 80 
produces the same biological response as biotin for L. plan 
farum. It was then decided to determine what effect / 
plantarum might have on the biotin activity of this substance 


TABLE 3 


Effect of Tween 80 as a biotin active material for 
Lactobacillus plantarum and Lactobacillus 
arabinosus 17-5 


MI. 0.1 N acid produced per 10 ml. medium 


Meg Trial Frial 2 
Tween 
‘ 0 abinos» é hank ‘ 
(control) f(eontrol) 602" 609" 611 
1.2 0.5 
7 


t 7 16.3 8.1 


"602, 609, 611 are different isolates of L. plantarum known to require 


Effect of Lactobacillus plantarum on the biotin activity of 
Tween 80 in biotin assay medium. The procedure was the same 
as that used to determine the effect of 1. plantarum on the 
biotin content in biotin assay medium except that Tween 80 
was substituted for biotin. 

In Table 4, it may be noted that when L. plantarum was cul 
tured in a basal medium containing Tween 80, only a slight 
reduction of the biotin activity occurred. This finding conforms 
with the results given in Table 1, which showed the reduction 
in biotin activity of cucumber juice to be very slight. Thus, 
the possibility exists that there may be present in cucumbers 
substances, which in the absence of biotin, may serve a similar 
purpose 


* Tween 80 (polyoxyethylene sorbitan monoleate) supplied by 
Atlas Powder Company, Wilmington, Delaware. 
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TABLE 4 


Effect of Lactobacillus plantarum on the biotin activity 
of Tween 80 in biotin assay medium 


The slight reduction of the biotin activity when Tween 80 
was used may have been due to the fact that 1. plantarum did 
not grow as well when this compound was substituted for biotin 
To show that this was not the case, the following experiment 
was pertormed 

Effect of L. plantarum on the biotin content of assay me- 
dium containing only biotin and a combination of biotin and 
Tween 80. The procedure was the same as im the previous 
experiment except that the components were added as indicated 
in Table 5. In addition, one set of tubes was incubated for 72 
hours and the contents titrated with 0.1 No NaOH 

The results in Table 5 show further that biotin activity of 


cucumber juice may be due to a substance similar to Tween 80 


and also demonstrated that growth of / plantarum was not 
rk 


excessive where biotin is markedly reduced. The reduction 1 


biotin activity by /. plantarum is detinitely affected by the 
presence of Tween 80 

The biotin activity in the tube containing only biotin was 
reduced about 50-fold. The biotin activity in the tubes contain 
ing the combination of biotin and Tween 80 was reduced less 
than 4-told \ comple ‘ explanation of this tinding cannot hn 
given, but it is suggested that large quantities of biotin may be 
utilized to form oleic acid, which is doubtless supplied by Tween 
80, and which may be the actual critical factor for growth of 
this organism. This view has also been expressed by several 
workers for other lactobacilh $8.9, 10 

In a previous publication, it was shown thi 1. cloacae ce 
creased the biotin content of cucumber juice (35) Thus, it 
seemed possible that this organism required biotin although 
similar organisms have been reported to synthesize this vita 
min (3, ¢ Phe following experiment was carried out in order 
to determine whether of. cloacae required biotir 

Biotin requirements of A. cloacae. Tubes of Difco’s 
medium containing increasing concentrations of bioty 
inoculated with of. « ! (growth was observed vi ually 

given i 6 detinitely indicate that .1 
bioti the contrary, it appeared likely that 


synthesize this vitamin under certaim con 


TABLE 5 


Effect of Lactobacillus plantarum on the biotin content in 
assay medium containing only biotin and a combination 
of biotin and Tween 80 


TABLE 6 
Biotin requirements of Aerobacter cloacae 
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TABLE 7 
Effect of Aerobacter cloacae on biotin content in biotin assay 
medium containing biotin or Tween 80 


results when the 
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TABLE 8 


Effect of Aerobacter cloacae on the biotin content of 
varying dilutions of cucumber juice 


biotin 


ilute cucum 
from whuicl 

herent quan 

Vilaniin Wa 

that ma 


idditional 


Lactobacilas 
vas studied in an 
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markedly depleted 
a lnotin substitute and appeared to “resist” reduc- 
tion of biotin activity when subjected to growth by L. 
plantarum 

It was demonstrated that 1. cloacae did not require 
biotin. This organism was shown to synthesize this 
vitamin if grown in an assay medium containing small 
amounts of biotin-active substances. However, it 
lowered the biotin level when this vitamin was present 
in high concentrations. When grown in cucumber juice, 
even when diluted 1:20, 4. cloacae reduced the biotin 


content 


3 
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The Importance of Biotin, Niacin and Pantothenic Acid 


in Cucumber Fermentation *” 
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The vitamin content of a cucumber fermentation is 
reported. The kinds and numbers of microorganisms 
present during fermentation are described with spe- 
cial reference to the influence of nutritional factors, 
particularly the availability of biotin, niacin, and pan- 
tothenic acid. It is shown that an abundant supply of 
these is available within 12 hours after brining. After 
20 days the niacin content remained unchanged, pan- 
tothenic acid increased, and the biotin content was 
variable. 


Cucumber fermentation, as well as other uncontrolled 
lactic fermentations, presents an interesting problem 
The lactic group of bacteria assumes a dominant role 
despite the fact that at the beginning of a fermentation 
acid-producing organisms cannot usually be detected. 
Obviously, environmental conditions must enhance their 
growth while inhibiting the growth of other bacteria. 
Phe high salt concentration, low pll, and moderate tem 
perature at which cucumbers are fermiented partially 
explain the phenomenal rise and subsequent dominance 
of the lactic acid bacteria 


* Journal Article No. 1449, Michigan Agricultural Experi 
ment Station 

* Presented at the Twelfth Annual Meeting of IFT, Grand 
Rapids, Michigan, June 10, 1952 


The purpose of this study was to determine what 
factors contributed to the rise and dominance of these 
bacteria during the cucumber fermentation. Since other 
investigators had studied the influence of chemical and 
physical factors such as salt, pH, Eh, and temperature, 
this study was concerned primarily with nutritional 
factors which must be present in the brine to assure a 
successful fermentation. Three vitamins— biotin, niacin, 
and pantothenic acid-—were selected for study since they 
have been shown to be required by many lactic acid 


bacteria (0) 


I. A STUDY OF THE MICROORGANISMS PRESENT 
IN CUCUMBER FERMENTATION 


Experimental. Number two cucumbers (3 to 4 inches in 
length) were placed into 5-gallon crocks and salted according 
to the 30° salometer (7.9% salt) schedule. To prevent an 
excessive accumulation of surface yeasts, an ultraviolet lamp 
was placed about 6 inches from the surface of the brine and 
kept on throughout the fermentation except when samples were 
being withdrawn. Samples were taken every day for the first 
6 days and thereafter every 2 or 3 days for 20 days 

The number of acid-producing bacteria was determined by 
plating samples of brine in V-8 agar (5). The yeasts were de 
termined by plating in dextrose agar acidified with tartaric acid 
To determine the numbers of Aerohacter and related organisms, 
dilutions of the brine were placed in triplicate into lauryl sul 


fate tryptose broth 
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SMOTIN, NIACIN, PANTOTHENK 


Results. The numbers of the various groups of micro 
organisms are presented in Figure 1 Phe acid-producing 
bacteria, which were subsequently identified as /actobactllus 


plantarum. did not appear until 24 hours after the start of 


fermentatior This would indicate that they were either absent 


or present in such small numbers that they were overgrown by 


other bacteria in the initial stages of the fermentation. They 


1 in large numbers for about one week, after which 


persister 


there was a gradual decline I he lerohacter and related or 


ganisms were present at the start of the fermentation, grew 


rapidly tor 24 hours, and then declined sharply. The yeasts 


which were also present initially, gradually increased in num 


bers and reached their maximum in about & days after which 


there was a gradual decline in numbers 


Nineteen isolates of the acid-producing bacteria, from 3 


different sor 
Lactobociilus plantarum 1 


fied as Escherichia and 15 others were classified as intermediate 


coliforms. Of 21 yeast isolates, 8 were placed in the genu Biotir 
Hansenula. The remaming tsolates were classified as follow Niacu 
Khodotorula (3 isolate 1) myces (2 isolates) lorula Pant 
spora rose (1 sso0late ind Jorulopsts holm (1 isolate) SIX 

‘ In gener 
rolat vere not detinttely tdentited 


Although the yeast and Aerobacter population showed a min conter 


A VITAMIN STUDY OF THE CUCUMBER 
FERMENTATION 


Experimental. The notin, niacin, and pantothenic acid re MR 


quirements of ten isolates of 1. plantarum were determined by MR 
adding increasing concentrations of the respective vitamins to P 
tubes containing Difco'’s dehydrated assay media. The tube 
were inoculated and incubated for 72 hours at 30° ¢ Phe con sR 
tents of the tubes were then titrated with 0.1 N NaOH Phi M 
vell known assay organism, Lactobacillus arabinosus 17-5, was < 
tested concurrently, siace this organism was known to require 

biotin, niacin, and pantothenic acid. Figure 2) show that 


arum responded to increasing 
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amounts of vitamins he tted line represents the most ) 
active vhereas the botton tied line represents the leas. active 
= 1) 
of the 10 isolates tested These data detinitelv indicated that 
lactobact of the cucumber fermentation required biotin, miacit M t Bask 
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variety of genera and species, the acid-producing bacteria were llowever, MR-17 cucu 
very closely related, if not identical. This finding comeides witl ourees, contamed more 
that of Etchells and Jones 4) who tound the same to be true 

arietie tested 
commercial fermentations. However, in the laboratory expert \ ; 

ments the yeast population differed to some degree from that \ number of organ 
found under commercial conditions. In the laboratory fermenta effect on the vitamin 
tion, //ansenula was the domimant yeast, whereas in commercial 
termentations Rrettanomyccs lorulaspora, and Torulopsts 
were found to be the dominant veasts ¢ ; Dhese differences 
may have been due to any ne of several causes such as ten varieties of cucumbers 
perature, size of contaimer, amount of air available, et 


supply of the 


the vitanun 


os o4 


separate fermentations, were studied and all were found to be 
‘ MMCG BIOTIN ML MCG NIACIN /10 ML MCG PANTOTHENIC ACID/10 ML 
/.. plantarum. Identification studies were made on 45 isolates - 
Figure 2. Vitamin responses of lactobacilli isolated from 
terovacter and related ganism \Ithough all 45. isolat cucumber fermentation compared with Lactobacillus arabinosus 
showed characteristics of the coliform group ot bacteria, only 17-5 
29 could detinitely be classified as lerohacter 21 of these were 
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organisms tested were 9 isolates of A. cloacae, 3 isolates 

of //ansenula sub pe ulosa as well as the following 
yeasts obtained from the Northern Regional Research 
Laboratory, Peoria, Mlinois: //ansenula subpelliculosa, 

RY-135, Vorulopsis caroliniana RY-147, Torulopsis A cloacoe (TRIAL 2) 
rosei RY-&, Brettanomyces versatilis Y-146, Zyqosac- 
charomyces “sp. A” YS-590, and Torulopsis holmii 
FEL-Y-307 which were isolated by Etchells from com 
mercial cucumber brines. The determination was made 
by inoculating a small amount of the test organism into 
cucumber juice diluted 1:2. Uninoculated cucumber 


_ Subpelliculosa (TRIAL 1) 


subpelliculoso (TRIAL 2) 


juice was used as a control in each determination \fter subpelliculosa RY - 135 
30 hours incubation, the microbiological activity in the ; 
cucumber juice was stopped by autoclaving. Appropri 
ate dilutions were made and the vitamins were assayed 


caroliniona RY- |47 


as previously described 


The results are presented in Figures 3, 4, and 5. 
From Figure 3 it may be seen that most of the yeasts 
and 4. cloacae markedly lowered the biotin content of vereatitie ¥- 146 
cucumber juice. Figure 4 reveals that miacin content 
was not altered appreciably by 4. cloacae and the vari 
ous yeasts. Figure 5 illustrates that pantothenic acid sp.A YS-590 
was barely utilized by any of the organisms. In fact, 
most of the yeasts appeared to synthesize this vitamin T holmii FFL-Y-307 
Thus, it appears possible that the non-acid-producing , 
orgamisms of the cucumber fermentation may exert a 0.5 
deleterious effect on the cucumber fermentation in that 


0.1 
MCG NIACIN 


they might reduce the biotin level to a eritical point CUCUMOER JNCE CUCUMBER JUICE 


The action of the veasts in this instance may be ex 
I: 1 casit ae t hy Figure 4. Effect of Aerobacter cloacae and various yeasts 
plamed easily nee most veasts require brotin, one on the niacin content of cucumber juice. 
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Figure 3. Effect of Aerobacter cloacae and various yeasts Figure 5. Effect of Aerobacter cloacae and various yeasts 
on the biotin content of cucumber juice. on the pantothenic acid content of cucumber juice. 
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would expect a reduction of this vitamin by these 
organisms. However, the fact that 4. cloacae reduced 
the biotin content of cucumber juice was rather sur 
prising since other members of this genus have been 
reported to synthesize this vitamin (0, 7) 

Phe biotin, niacin, and pantothenic acid content of the 
cucumber fermentation was followed by assaying sam 
ples of brine during the first 20 days. The cucumbers 
were assaved at the beginning of the fermentation and 
after 20 days and the overall microbiological effect on 
vitamins during a fermentation was calculated. 

Figure 6 illustrates the rapid entry of biotin, niacin, 
and pantothenic acid into the brine during a cucumber 
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Figure 6. Vitamin content of brine during fermentation of 
cucumbers salted at 30 salometer. 


fermentation. When the data of Figure 6 are compared 
with those in Figure 2, it appears likely that the brine 
contains a sufficient concentration of these vitamins 
within 12 hours after salting to assure adequate growth 
of L. plantarum. This is probably due to the high 
osmotic tension of the brine which induces diffusion of 
water soluble nutrients from the cucumbers 

From Table 2 the microbiological effect on vitamins 
during a fermentation may be noted. The pantothenic 
acid content was more than doubled in both crocks 
The niacin content remained unchanged. There was a 
slight increase in biotin in crock .\ and a marked de 
crease in this vitamin in crock B 

The fact that the pantothenic acid was more than 
doubled is not surprising when one considers that veasts 
are probably synthesizing this vitamin (Figure 5). The 
unchanged niacin content agrees with the previous find 
ing that yeasts and 4. cloacae have only a slight effect 
cucumber juice (Figure 4) 


on the niacin content 
Hlowever, the variable results obtained with biotin are 
difficult to explain. The data presented in Figure 3 sug 
gests a marked reduction as in crock B. The synthesis 
which occurred in crock A may have been due to the 


TABLE 2 
Vitamin content per ml. of cucumbers and brine at the 
beginning of a fermentation and after 20 days 
( kA Crock B 
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activity of microorganisms of the cucumber fermenta- 
tion not vet isolated and characterized. It should also 
be noted that the biotin content in crock A was much 
lower than in crock B. Therefore, it ts also conceivable 
that a synthesis of this vitamin is possible, if present in 


a lower concentration 


SUMMARY 

1. A study was made of the kinds and numbers of 
nucroorganisms present during the fermentation of cu 
cumbers salted at 30 degrees salometer (7.99% salt). All 
the acid-producing bacteria isolated from 3 different 
fermentations were identified as L. plantarum. They 
were found in large numbers at the peak of the acid 
fermentation which occurred between 3 and & days after 


salting. derobacter, which predominated for a_ brief 
period at the beginning of the fermentation, were found 
to belong largely to the cloacae species. The yeasts 
found were classified as /Zansenula (8 isolates), Rhodo 
torula (3 isolates), Debaryomyces (2 isolates), “Yoru 
lospora roset (1 isolate), Torulopsis holm (1 isolate) 


and 6 isolates which were not detinitely identified. 

2. Cucumber juice extracted from eight varieties of 
cucumbers were assaved by microbiological methods 
and found to contain the following amounts of these 
vitamins: Biotin: 5.20 to 33.0 mmeg./ml. macin: 1.83 
to 5.05 meg./ml. and pantothenic acid: 1.05 to 2.42 
meg. ‘ml. The MR-17 variety of cucumber consistently 
contained the largest amount of these 3 vitamins 

3. It was found that Lactobacillus plantarum required 
notin, miacin and pantothenic acid. A study was also 
made of the effect of erohacter cloacae and yeasts 
isolated from cucumber fermentations on the vitamin 
content of cucumber juice It was found that these 
groups of microorganisms had no effect on niacin, de 
creased biotin, and increased the pantothenic acid con 
tent of cucumber juice 

+. The vitamin content of a cucumber fermentation 
was followed. It was found that an abundant supply of 
biotin, miacin, and pantothenic acid was available with- 
in 12 hours after brining. After 20 days of fermentation 
the vitamin content of the pickles and brine remained 
unchanged for niacin, increased for pantothenic acid 
and the results were variable for the change in biotin 


content 
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Soldiers’ relative preferences for more than 300 
Army recipes were established through five surveys 
conducted by the QM Corps during a two-year period. 
Preliminary analyses are reported showing levels of 
preference for various food classes and reproducibility 
of results. 


One of the numerous responsibilities of The Quarter 
master General is that of supplying food to the Armed 
Forces. The performance of this task requires selection, 
processing, packaging, transportation and storage of 
fool items, followed eventually by their preparation tor 
serving. Availability and ultimate cost are always im 
portant considerations. In all stages there are other 
vital factors which must be considered such as nutritive 
value, utility, stability and palatability. Tlowever, it ts 
in the stage of preparation and in the tinal stage, the 
consumption of rations, that the benetits from the entire 
food program are to be realized. Here the factor of 
palatability becomes the eritical one. Lf the individual 
soldier dislikes the food as finally served and a low rate 
of acceptance results, much of the careful planning that 
has gone into the prior stages is invalidated. Food 
wastage occurs, resulting in economic waste, and there 
may also be inadequate diet and impaired morale 

Phe (Quartermaster General delegates the responsi 
bility for this final critical stage of the operation of 
feeding the soldiers to its Food Service Division. This 
Division not only determines methods of preparation 
and serving but also has, as one of its most important 
functions, that of planning menus. To discharge this 
latter responsibility properly many decisions must ln 
made as to the relative acceptability of various foods 
and recipes to the entire group of men who compose the 
Army. Acceptability aspects of menu planning have im 
the past been made on the basis of information avatlable 
from many different sources such as observations of 
\rmy usage, restaurant experience, the opinions of 


experts in the field, and small scale tests 


BACKGROUND 

Realizing that such information might be unreliable, or for 
other reasons might be inadequate to predict the preterences ot 
such a large and varied group of men as are represented n 
the Army, the Food Service Division m 1949 proposed the 
problem of attempting a more exact determination of the food 
preferences of Army men. In response The Quartermaster 
General, through the various agencies of the Quartermaster 
Corps, initiated a broad program of food preference surveys 
among Armed Forces personnel. These surveys were designed 
to obtain information about soldier likes and dislikes for the 
individual food items and recipes of the Army A-ration, 1. 
the standard ration which ts served in all of the Army mess 
halls throughout the Zone of the Interior and which ts con 
trolled by the monthly Master Menu written by the Food 
Service Division. The Quartermaster Food and Contaimer Insti 
tute in Chicago was assigned responsibility ‘for the technical 
aspects of the surveys such as determination of the methods of 
preference measurement to be used, the design of the question 
naire, the selection of the sample of respondents from the mili 
* Presented before the Twelfth Annual Meeting ot the IFT, 
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tary population, methods of questionnaire administration, and 
the ultimate analysis of the data. The Quartermaster Board 
which is the field test agency of the Quartermaster Corps, was 
re sponsible for collection of all data in the field 

Studies in measurement of food preferences conducted at the 
Quartermaster Institute previously had resulted in the adoption 
of a 9-point scale (2). On this scale a respondent is requested to 
indicate how much he likes or dislikes a spc ified food or rec 1p 
He checks one of 9 possible responses like extri mely, like ver 
much, like moderately, like shahtly, neither like nor dislike 
dislike slightly, dislike moderately, dislike very much, or dislthi 
extremely. Such a seale is often described as being “balanced” 
because of its symmetry about a central pomt of neutral atti 
tude. Research conducted at the Institute and under contract 
at the [ niversity ot Chic azo has disclosed some ot the proper 
ties of this seale in its application to the evaluation of food 
products. Although it is not yet considered a perfected device 
it has a proven utility for problems such as the one to be 
le scribed 

PROCEDURES 

Questionnaire design and administration were investigated at 
the Institute and in a large-scale pilot survey conducted at Fort 
Riley, Kansas, in 1949 (Ja). This experiment permitted ar 
examination of various methodological problems before em 
barking upon the nationwide survey program. For each of 150 
foods the 9-point scale was provided in the questionnaire form 
with 9 foods appearing on each page of the questionnaire. Thi 
scale ran the full length of the page, with like extremely on the 
left and dislike extremely on the right. Subsequent investiga- 
tion has shown that results are not materially affected by re 
versing the direction of the scale (Jc). It was shown, however 
that respondent fatigue or boredom affected results when more 
than 60 food items were rated as part of a single questionnatre 
For this reason, the length of the survey questionnaires em 
ployed in all surveys of the nationwide program has been limited 
to a maximum of 54 items. The questionnaire finally adopted 
also provided for obtaining certain background miormation ot 
the soldier respondent, including his age, education, length ot 
service in the United States and overseas, the location of his 
home community (by prescribed regions within the United 
States), and the size of his home community 

Studies of factors related to Army morale by the Attituc 
Research Branch, Information and Education Division, Office 
of the Seeretary of Defense, had required extensive development 
of procedures for surveying attitudes and opinions of military 
personnel, Personnel of the Attitude Research Branch drew up 
an operationally feasible plan for obtaining a random sample ot 
all non-commissioned Army personnel stationed at installations 
in the United States at any given time. The sample was limited 
to those posts of over 500 enlisted strength 


RESULTS 
In the first survey, conducted in February, 1950 (1b), ratings 
were obtained from approximately 6000) respondents on 45 
foods. The second survey (/d) was conducted in August, 1950 
and afforded ratings by approximately 4700 respondents on 36 
foods. For each of the third, fourth, and fifth surveys (Je, Jf 
conducted in 1951, the total sample ot approximately H0O0 re 
spondents was divided randomly into 2 equal groups. The 
questionnaire given to each group included 54 foods, resulting 
in ratings for over 300 A-ration toods 
Certain food items were included in every one of the 5 sur 
veys to permit an examination of the reproducibility or re 
liability of the information obtained. Despite very detinite shifts 
in the population of military personnel between February, 1950, 
and September, 1951, the results obtained on these 5 “repeat” 
foods were found to be satisfactorily reproducible for all the 
practical purposes of the surveys. (See Table 1.) Not even the 
largest discrepancies encountered in the 5 surveys of the 5 
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TABLE 1 
Results ' obtained in five surveys for five repeat foods 


*ercent lean per Range of 
Spaghetti t 
4 
Coff 
Fresh s it 
Buttered 
Perce 
toods are sufficient to preclude an effective classification of food 
items according to general preference 
DISCUSSION 
While analysis of the data obtained from the pro 


gram 1s still in progress, some of the major conclusions 


already evident 


are Perhaps the most definite is that 
vegetables represent the greatest problem the 
acceptance of A-ration items. This is shown by the 
data of Table in which 336 foods and recipes have 
been classified into 5 groups. Within each group is 
shown the percentage of items falling in each of 11 


to the ot 


respondents rating the item in the dislike range 


pre ference cate gories according percentage 
{ 


dishked 


conversely, 


acceptance may be predicted for foods that are 
10% the 
40°, or more of the re spondents gen 
this 
following significant 


| able 


by less than ot respondents ; any 


food dishked by 


erally represents an acceptance problem. — | 


the 


sing 


somewhat arbitrary criterion 


information may be extracted from 


70% “good” items, O% “problem” items, 
Desserts “good” items, O% “problem” items, 
Meats 34) “good” items, 3% “problem” items, 
Salads 17% “good” items, 44% “problem” items, 
Vegetables 15° “good” items, 26% “problem” items 


TABLE 2 
Distributions © of 336 A-ration foods and recipes of five 
different classes by categories based on percentage 
of dislike ratings 


Cate 
perce te 
the 
i 4 
4 
9.9 
4 4 
4 
Over 6.4 
Dist 
tages 
Als h, poult 
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12 retable ten the group include 
only 5 ditterent vegetables pre] red in ditterent Ways 
fresh tomatoes potato ores peas, corm, green beans 
(on the other hand, the 20 4 getable items in the “prob 
lem group include 11 different vegetables in) various 
forms of preparation-—-asparagus, cabbage, squash, pat 
snips, brussels sprout eggplant, broccoli, spinach, 
turnips, rutabagas and caulitlowe1 (One cannot say 


categorically that the average soldier dislikes vegetables, 


for certain vegetables and vegetable recipes are among 
his most preferred foods. But one can say that for 
every one he likes there are man he tends to dislike 


\nother sidelight on the vegetable problem is that of 


the 41 salads, only 7 fell in the “good acceptance” class 
being dishked by fewer than 10°, of the respondents 
()f these 7 well-liked salads 4 were fruit and 2 were 


salad 


Vere table, and one was chicken 


FUTURE PHASES OF THE PROGRAM 


\ further objective of the food survey program has 
| 


been to deve lop methods for determining preferred food 


combinations and the effect of such combinations upon 


preferences tot individual items Lh phase of the 
work will be undertaken after an edequate picture of 
ast preterence has been established Data for the 


initial exploration of this phase of the problem were 
obtained in the fourth and fifth surveys (Je, Jf) 
\nalvsis of the data show certain clear-cut and repro 


| ] food combinations. Some 


patterns ot preterres 
of these would be anticipated from what all of us know 
thout food habits, but others are not in accord with 
popular but unverified supposition 

The next major phase of the program will be the 


iccumulation of survey data on preferred tood combi 


nations ona scale sufficiently broad to permut solution of 


a wide variety of practical problems that may arise in 
connection with menu pl ning the \rmy Also, 
periodic surveys are planned to detect any sigmificant 
changes in food preferences which m occur and to 
obtain information on new items that may be de veloped 
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Heat-Induced Inhibitory Agents Obtained from Processed Fruits 
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Recent tests indicating the possibilities of antibiotics 
for food preservation have stimulated interest in the role 
of growth-inhibitory substances. Over 7,000 plant 
extracts have been examined for bactericidal proper 
ties. A few of the references are listed herewith to 
illustrate the wide distribution of growth inhibiting sub- 
stances. Atkinson (2) found 50 out of 1,100 plant 
extracts that inhibited Staphylococccus aureus. Freerk- 
sen (74) found that 60% of the 550 plants collected in 
(sermany contained bacteriostatic or bactericidal agents 
which often remained efficient after passage through the 
digestive tract. He tested crude plant extracts against 
Staphylococcus aureus and Mycobacterium cyliachamn. 
George, Venkataraman and Pandalar (75) found that 
the aleoholic and aqueous extracts of many of the 100 
Indian medicinal plants which he tested were effective 
in inhibiting the growth of S. aureus. Some also in- 
hibited the growth of /escherichia coli. 

Hayes (17) tested 231 plants native to Ohio and 
found 46 that inhibited the growth of one or more of the 
following organisms S. aureus, /:. coli, Erwinia caroto 
vora and Phytomonas tumefaciens. Osborn (37) de- 
termined the inhibitory action of water extracts of 2300 
species of plants (166 families) and reported that 63 
genera inhibited the growth of S. aureus and EF. colt. Ac- 
tivity was found in cabbage, cauliflower, broccoli, brus 
sels sprouts and koblrabi 

Robbins, Kavanagh and Fervey (39) found anti- 
biotic activity in 100 species of Polyporus, Fomes, and 
Poria. Sherman and Hodge (44) found a mild but 
distinet bactericidal action in the raw juices pressed 
from cabbage and turnips, but none from juices ex- 
tracted from carrots, parsnips, or cucumbers. The 
bactericidal effect was destroyed at a temperature of 
600°C. (140° in 10 minutes. The substance or 
substances were germicidal to /. colt, Aerobacter aero- 
genes, and Pseudomanas campestre 

Some of the antibiotic agents have been identified. 
\ few are listed as examples. The antibiotic property 
of onions has been attributed to volatile oils (2, $3), 
phenolic substances (43, 44), catechol (50) and proto 
catechuic acid (52, 53). Link, Angell, Walker, and 
Dickson (32, 33, 34, 35) 
lating catechol and protocatechuic acid from pigmented 
onion scales. The antiliotic principle in garlic has been 
credited to acrolein (5, 78, 48), to diallyl sultide (77), 
to crotonaldehyde (78), to essential oils and / $3), 
toa phage (45), and to phytoneides (47). Cavallito and 


deseribed a technique for iso 
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Bailey (6) proved that allicin from garlic possessed a 
high degree of antibacterial action. 

The volatile constituents of horseradish, according to 
Foter and Golick (73), resulted in the complete inhibi- 
tion of Bacillus subtilis and Bacillus mycoides. The 
volatile constituents included mustard oil, allyl isothio 
cyanate, and phenyl ethyl isothiocyanate. Pederson and 
Fisher (38) found cabbage juice to be more effective 
against the gram positive bacteria. Ivanovies and Hor 
vath (2/7) isolated an antibiotic principle, raphanin, from 
radish seed. Irving, Fontaine, and Doolittle (72, 79, 
20) isolated a crystalline product, tomatine, from to- 
matoes which inhibited the fungi that cause pea wilt, 
tomato wilt, and cabbage yellows. 

Allison (7) found that the extract from red and sweet 
clover tops and sweet potato tops inhibited the growth 
of Bacillus radicicola, Schaffer, Scott and Fontaine 
(41) found that sweet potato plants and roots contained 
highly active antifungal and bactericidal substances. 
Several antibiotics of plant origin have been patented 
by Swift and Co. (22, 23, 24, 25, 26, 27, 28, 29, 30). 
Phenolic compounds (7, 8, 9), glucosides (53), and 
alkaloids (76, 47) have all been credited with antifungal 
properties. 

This research was designed (a) to determine whether 
bactericidal agents © could be procured from fruits and 
vegetables and other products which were processed at 
various times and temperatures, and (b) to compare 
the bactericidal potency of fresh produce and that of 
products that were processed according to commercial 


procedures. 
PROCEDURES 


In order to determine whether fruits and vegetables were 
capable of producing toxic substances when heated to high tem 
perature, the products were subjected to distillation. The frac 
tions collected at increasing temperatures were tested for 
inhibitory action. 

Method for determining the presence of toxic substances 
in distillates from fruits and vegetables and other products. 
Fruits ait vegetables were washed, drained, and ground in a 
meat grinder. One hundred g. of the ground material were 
placed in a 250 ml. flask. (A portion of the fresh product was 
maintained for a control.) A thermometer was fitted into the 
stoppered flask and the apparatus connected to a condenser in 
preparation for subsequent distillation. The filtrates were col 
lected in a flask cooled in an ice bath and the fractions tested 
immediately for inhibitory action. A similar procedure was used 
for the vacuum distillation (Figure 1) 

A volume of 15 ml. of sterile media was poured into sterile 
Petri dishes and allowed to harden. Sterile, fire-polished, glass 
cylinders with a dimension of 16 mm. (o.d.) x 14 mm. (i.d.) x 
97 mm. were placed on the agar. Tubes containing 5 ml. ot 
media were inoculated with 0.2 ml. of a 24-hr. broth suspension 


The term mhibitory or bactericidal agents is used through 
out this paper rather than the term antibiotic since the agents 
produced were probably not products of metabolism. 
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Figure 1. Vacuum distillation apparatus. 
of Bacillus subtilis, Escher rcol Leucoy stoc mesenteroide 
Lactobacillus buchneri leet wler pasteurtanum and Micro 
coccus pyogenes var. aureus, The seeded agar was poured upon 


the hardened agar u 
A volume of 0.5 ml. of each of the distillates was pipetted into 
the cylinders. After 24-hrs. incubation at 33° C. (91° F.) the 


zones of inhibition were measured in mm. (All organisms used 


1 the plates to form a seal for the glass ring 


in these experiments were cultured on the artificial media for 
weeks prior to the experimental studies.) The media used for 
these organisms was Difco tryptone-glucose extract agar plus 
4% additional glucose Phe pH was adjusted to 6 

Inhibitory studies on heated sucrose solutions. ifty degre« 
Brix sucrose solutions were distilled and fractions tested in the 
same manner. Sucrose solutions were prepared in concentration 
of 10, 20, 30, 40, and 50° Brix 
tion was poured into flasks and the = stoppered flasks were 


Iwo hundred ml. of each solu 


processed in a retort. Samples were removed at the following 
times and temperatures: 212° F. (100° C.) for 1, 4, 8, and 24 
hours; 250° F. (121° C.) tor 15 minutes, and 1, 4, and & hours 
Organisms used in this study included \/. pyogenes var. au 
reus, fk. coli, B. subtilis, 1. mesenteroides (trom the Ohio State 
us plantarum (Univ. of California) ; 

Yeast Lab.. Calif.) des 


lus thermo 


University) ; Lactoha 
Saccharomyces ellips (1 
tohacter aceti (Am. Type Culture Collection) ; Bact 


actdurans and Lactobacillus lycoperstct (National Canners’ 
Assoc.). The media used for J/. pyogenes var. aureus, I. colt, 
B. subtilis, plantarum, 1. | pers mesenteroides, and 
1. aceti was composed of the following 
Beet extract Pryptone 5 


Dextrose ou Water 1000 ml 


pH 6.3 


Yeast culture media were similar except that 4 g. of KH,PO, 
were added the pH adjusted to 5.0. Diteo thermoacidurans agar 
was used for the culture of B. thermoacidurans 

Ten ml. of media were pipetted into clean, matched, Evelyn 
zed tor 15 min. at 15 Ibs. pressure 


photoc lec tri Sa 


One ml. of each of the 40 heat-treated sucrose solutions was 


wseptically pipetted into different tubes. The media were inocu 
lated with one looptul of 24-hr. broth cultures of the organism 
Duplicate tests were made. Controls of the uninoculated media 
and test solutions, and uninoculated media with no test solution 
were maintained. S. ellipsoidens and .1. acett were incubated at 
4 (77 | for 24 and 4&8 hrs thermoacidurans and 
/.. plantarum at 55° ©. (131° | tor 48 hr ind all other bac 
teria at 33° ¢ (91° F.) for 24 hr 

At the end of the meubation pertod, turbidity was measured 
on the Evelyn photoelectric colorimeter, fitted with a 635 my 
filter. The instrument was set at 100 with the corresponding 


media sugar solution controls 
Method for determining the effect of pH value on the in 


hibitory action of heated sucrose solutions. \ marked change 


in pH was noted in media to which sugar solutions heated for 
4 and & hrs. at 250 F. (121° ¢ were added. An experiment 
was therefore designed to determine what amount of growth re 
duction was caused by the drop in pH. One ml. of a 50° Brix 
olution (which was sterili for 15 min. at 15 Ibs. pressure) 
was added to the basic n iamd the pH adjusted to 4.75 and 
177 for S. ellipsoideus | they respectively, and 
to 5.69 for all other organisn These pH values corresponded 
to the pH resulting from the addition to the media of one ml. of 
50° Brix sucrose soluti eated to 250° F. for & hr Nhe media 
were inoculated wit ne loopt 24-hr. brotl Ispensions of 
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the organisms After 24 incubation (48 tor RB. thermo 
widurans and | pPlantarw turbidity was measured on an 
Evelyn photoelectric rimeter fitted with a 635 mya filter 


Results of this experiment were compared to turbidity readings 


roduced by organisms grown in the presence of one mi. of the 


sucrose solution heated to 250° F. for & hr 

Method for determining the effect of furfural on the growth 
of organisms. Nine ml. of media were pipetted into colorimeter 


tubes and one ml. of diluted furtural solution added to produce 


tinal dilutions ranging from & to 100,000 p.p.m. The media were 
inoculated with 24-hr brotl ISPCTISIONS i the different) of 
yanisms \ll cultures were meubated for 24 hrs. except 
thermoacidurans and hlantarun vhich were meubated for 
48 hrs Turbidity readings were measured on a photoelectric 
colorimeter (625 mw). Control tubes containing the correspond 
ing concentrations ot furfural but no organisms were used as 


nks to adjust the instrument to 100 
Measurement of furfural and hydroxymethylfurfural in 


heated sucrose solutions Phe Justin Mueller test was used to 
measure furfural and the test used by Joslyn and Amerine (31) 


for hydroxymethylfurfural 

Method used for determining inhibitory action in fresh and 
processed fruits and vegetables. [ruits and vegetables were 
washed, trimmed or peeled and cut according to regular process 
ing procedures. Samples were placed into cotton-stoppered 


> lain ti 


Erlenmeyer flasks and No. 2 plain standard or C enameled 


ans In cases where standards are not provided enoug dis 
tilled water was added to the product to meet the minimum 
drained weight standards required by the U. S. Department of 
\griculture or the Food and Drug Administration (4). Drained 
weight standards not promulgated by these organizations were 
estimated from comparable product \ proportional amount of 


cistilled water was placed into the Erlenmeyer flasks so that a 


similar dilution was effected 
live test samples of each fruit and vegetable were prepared 
(a) The control sample which was held at 40°C. (104° F.) 


vithout the addition of the test were conducted 


products were canned The 
ed at the time and 


(b) Two cans (full) of eael 
products in the non-acid group were proce 


temperature recommended by the National Canners Association 


; Other processing times and temperatures were those given 
by Cruess (10 Products for which process times have not been 
formulated were given a sufficient heat treatment to render the 
product sterile (c) Two tlask and (ad 2 sealed cans of each 
product were processed at 250° F. for & hrs. (e) Two unsealed 
cans (containing each fruit and vegetable were processed for 
® hrs. at 250° | Samples were processed m glass im order to 


determine whether metal contamination from the cans might be 
responsible for the inhibitory action (ne can was sealed and 
me left unsealed to determine whether a volatile toxic agent was 


responsible for imbibition 


\fter heating, the materia is removed trom the retort, au 
cooled to room temperature, and placed in 40°F. (4.4° 
orage until tested, Thi miple ere prepared for micro 
biological tests by grinding in an Osterizer and filtering through 
Whatman No, 1 filter paper he cylinder plate test was used! 
to test for antibiotic and/o biter actior (The same or 
pal m and procedure wa t tis t i that was used to test 
heated sugar olution ty i“ pa cnes Was added to 
this list and was incubated anaerobically at 37° ¢ (99° F.) 
\fter incubation the ibition were measured nm mm 
Marked stimulation {vr t tansy lso noted 


RESULTS 


Results of the effects of distillates obtained from fruits and 


vegetables on several bacteria | first distillation fraction 
lected from all fruit vetabl tamed much less 
mlubitory activity tha the 1 vegetable Phe only 
filtrate vhich were leet yt first part of the dis 
Nation that produced bhacter t ere garlic under both 
tmospheric and va tillat i ) vacuum 
al t ati 
distillate llect it temperature from 230° 
(110° CL), atmospheri tillation, and 130 to 250° F. (54.4 to 
121" vacuur t t bactericidal action 
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Dhose most inhibitory were from garlic, red and white omions, L.. mesenteroides and E. coli showed a progressively decreasing 


peaches, peppers and plums mount of growth (indicating the presence of inhibitory agents ) 
Fractions resulting from the distillation of the vegetables be aus the concentrations of sucrose solutions increased and as the 
longing to the mustard family: brussels sprouts, cauliflower, time and temperature, to which the sucrose solutions were sub 
id horseradish appeared to be more toxic to WM. pyogenes var sected, increased. (See Figs. 2 and 3 and Table 2.) 
unrenus, 1. pasteunrianum, and B. subtilis than to other organisms L.. lycopersici grew better in 10 to 50° Brix sucrose solution 
Heat disintegration products from the members of the Lili heated for & hrs. at 250° F. (See Figure 4). This was true of 
aceae family exhibited the greatest amount of toxic action to L.. plantarum except when one ml. (instead of 0.5 ml.) of 50 
B. subtilis, Al. pyogenes var. aureus and A. pasteurianum Brix solution which was heated for 8 hrs. at 250° F. was added 
Fractions from the fruits of the Solanaceae family, peppers in the latter instance, the growth of the organism was retarded 
and tomatoes were more toxic to FE. coli, M. pyogenes var B. thermoacidurans was not appreciably affected by the addi 
aureus, and A. pasteurianum than to the other organisms; the tion of heated sucrose solutions (See Figure 5) 


distillates from the peppers being more toxie than those from 


the tomatoes 

Distilled fractions obtained from the members in the genus 280°F 
runus exhibited a great amount of inhibitory action to E. coli, 


pyogenes var. aureus, A, pastenrianum and L. buchneri. The 260°F 
iractions obtaimed trom apples were toxic to A. pasteurianum 
and 1. buchneri whereas sweet potatoes produced substances 
inhibitory to / coli, B. subtilis, and M. pyogenes var. aureus 
Rhubarb distillates were slightly toxic to all organisms 

The inhibitory activity of the products of atmospheric dis 
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tillation from Green Gage plums is shown in Table 1 to pro 


vide a typical example of detailed results of the tests which 
have been briefly summarized in the above 5 paragraphs 

{ 

Inhibitory activity in distillates of Green Gage plums Lillt Liliiil 


- ° go = 


(atmospheric distillation) Bk» 
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Temperature © F. at which distillate was collected Figure 2. The effect of heated sucrose solutions on 
S. ellipsoideus. 


Millimeters of inhibition 


250*F (20 MES. INCUBATION } 
Late / wh 


WM. pyogenes Cr 


aureus 


fon) 


mesenteroides 
1. pasteurtanum 


L. buchnert 


Table 1 indicates that Green Gage plums had an original 
mbibitory action on /. colt, B. subtilis and M. pyogenes var 
aureus; that this was destroyed at 212° F. and that new in 
hibitory compounds were produced at higher temperatures 
which inhibited the growth of the 6 microorganisms under test PoTittitdy 
Similar data were secured to substantiate all of the foregoing | HTT | 
statements. These data are presented in the original thesis (54) } ii} HTL {| 

Results of the effects of heated sucrose solutions on several : iu —— 
microorganisms. (srowth of S. e/iipsoidens (Chart 1), B. sub DEGREES BRIX 
tilis, and M. pyoyenes var. aureus and to a lesser extent 1. aceti, Figure 3. The effect of heated sucrose solutions on B. subtilis. 


TABLE 2 
The amount of growth of B. subtilist incubated for 24 hrs. in media containing 1 cc. of heated sucrose solutions. 
(Turbidity measured on Evelyn Photolectric Colorimeter) 


Heat treatments 


Sum 


oncentrations of sucrose 
the 15 min 


solution Brix) 


Colorimeter readings 


74 


Sum 
Mean | 6 


rimeter reading of 68.5 


Statistical analysis of data 
Degrees of Mean 
treeddom square 
Heat treatment 185.7 


Sucrose concentratt 
“rror 


*Signitiant at 


MAS 
| | 
: mil nomi | | 
LJ 
| 
r | 
| || | 
| | | 
| | | 
| 
| 
* 
4 
+e 
is, 
Mean 
5 72 72.2 4 72.5 75 73.73 
> 6 74.5 4 75.6 611 76.37 
rar 74.5 5.2 76 7 79 71.1 75.63 
75 6.2 77.5 75.2 73.5 80.7 97.5 632.6 
73 77.5 74 100 635 794 
~~ 74.52 75.54 73.86 79.66 91.44 
HGeowth in basic media resulted in a col 
LSD LSD Fy 
> 47 » 9] 
4.68°* 
wig 
level Sizmicant at 1°) level 
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media resulted in an r value of 0509. This value indicated that 
no significant correlati existed between the growth of | the 
organisms in the 2 media is would imply that pH alone was 
not responsible tor the mar | reductio growth of cultures 
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juice, peas, peaches, peppers, pineapple, plums, white and sweet L.. plantarum: Garlic, horseradish, red and white onions 

potatoes, rhubarb, spinach, and tomatoes. These inhibitory sub L.. lycopersici: Garlic, grape juice, red and white onions 

stances were found in products processed in the open and closed 

can and in the glass container [ypical data for plums, potatoes and tomatoes are shown in 
The products (heated and unheated) yielding the greatest Fables 5, 6, and 7 

inhibitory action for the different bacteria are listed below 


CONCLUSIONS 


Vf. pyogenes var. aureus: Apples, snapbeans, beets, cherries 
garlic, grape juice, horseradish, red and white onions, peaches, Fruits and vegetables were shown to contain potential 
pineapple, plums, white potatoes, sweet potatoes, and tomatoes hactericidal or bacteriostatic properties when disinte 
gration of their constituents were effected by high tem 
perature distillation. Fruits and vegetables producing 


subtilts Apple heat caulitlower, cabbage cher 
ries, corn, garlic, grape juice, horseradish, red and white 
onions, Florida and California orange juice, peas, pears, peppers e+ a ge 
shane, and tematecs the greatest amount of inhibitory substances were 

Kk. coli: Cauliflower, cherries, garlic, grape juice, peaches, apples, pear hes, plums, onions, garlic and peppers 
pineapple, plums, and rhubarb The higher concentrations of sucrose solutions (30 to 

1. aceti: Apples, brussels sprouts, cabbage, cauliflower, gat 50°) ) when heated to 250° F. for 4 and & hours pro 


lic, grape juice, horseradish, red and white onions, Florida and duced inhibition in the growth of /ischerichia colt, 


California grape juice, and tomator Bacillus subtilis. Micrococcus pyogenes var. aureus, 


thermoacidurans \pples, caulitlower, cherries, garlic, Lactobacillus 
grape juice, horseradish, red and white onions, pineapple, plums, 
and rhubarb 


plantarum, Leuconostoc mesenteroides, 
Acetobacter aceti, Bacillus thermoacidurans, and Sac 
haromyces ellipsoideus. Vhe growth of Lactobacillus 
Cl. sperogenes: Garhi, horseradish, pears, pineapple, plums, 
ih alae iycopersici was enhanced by the heat treatment of the 
S. ellipsordens: Cauliflower and garlic sucrose solutions 
L. mesenteroides: Caulifiower, garlic, grape juice, hors Although a portion of the inhibition of some or 
adish, red and white omons, peppers, and tomatoes yanisms was attributed to the drop in pil of the heated 


TABLE 4 


Turbidity readings of organisms grown in media containing 
different amounts of furfural 


Organism 


thermoactdurar 


TABLE 5 
Millimeters of inhibition (of several microorganisms) produced by fresh and processed plums 


hrs. 250° F hrs, 250° 
sealed can unsealed can 


Normal process 


pureus 


4 


subtilis 


= 


plantarum 


/ 

mesenteroides 


1. acett 


thermoacdurans 
sherogenes 


ellipsoidens 


"Nos. | and designate dupl ests wh Varieties 


S denotes growth wr denotes amount of stimulatior 


TABLE 6 
Millimeters of inhibition (of several microorganisms) produced by fresh and processed potatoes (white) 
Organism 


Normal process 
5 min.) 


Raw product 


mae 
fiantarum 

acett 
thermoactdurans 
sporogenes 
ellipsoideus 


po 
‘ 
or 
Wa 
Coneentrations of furfural in p.p.m 
hi. subtilis y ( ar 
produet 
‘3 
rs 
hrs. 250° 
n flask sealed car unsealed car 
aureus 1 
R. eubtils 
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INHIBITORY AGENTS IN PROCESSED FRUITS, VEGETABI ES 


TABLE 7 


Millimeters of inhibition (of several microorganisms) produced by fresh and processed tomatoes 


Raw t 
} 
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when processed at times and temperatures c mimonly lant Ract., 52 
G. axp Hor SR 
emploved in commercial canning R 160 
Che longer times and higher temperatures utilized in L. B M Ww. A. I t 
processing the food products resulted in chemical altera 
tions which produced inhibitory action. This alteration A 
Was especially noticeable im apt les. beans, beets. cab 
bave, corn, grape juice, peas, peaches, peppers, plums, 
white and sweet potatoes, rhubarb, spinach and tomatoes i 
L. M s, W. A. 1 
These inhibitory substances obviously influence D 
thermobacteriology as applied to food processing The 7 
lensen. L. B M 4 
degree of inhibition varies tremendously with spectti 
organisms, temperature, and product. This means that 
a large number of F and z values as postulated by Ball, U'. S. patent N D 
<Stumbo and others (46) will have to be determined be ~_wat 
fore mathematical theories of thermal efficrencies can tent N 
attain their greatest use fulness | M W 
t t N 1) 
LITERATURE CITED 
M x, W 
\ F. E. 1 f n art 
J 35 
Arh N \ 1 t \ Ml 
Re w. Ss f 1X. The K I 
Ca I \lr i \ rt 
Baltis M x. K. I \ 
Cant, M., B.A nen, C. 
t bst in Linx, K. P., k 
298 
Cave ( | 4 \ t t 
66 
Coon. M. A J. The f sitic 
table a D Agr. Exp. Sta ' 
/ ; 
8. Coox, M. T., axp W Gow 4 t 
24 
N. J. Agr. Exp. St 291 
M | W ( I 
60 
McG Hill Book ¢ N. % 
DD “ 23 
T. D. Ip G. W D SP. Part 
t nt , 12 r, | I 


| 

255 

| | 

> 

| 


FOOD TECHNOLOGY, JUNE, 1953 


ladosportum fuloum 
racemigerum gegen 
dieser 
Der Phar 
| if properties 
certain plant 
Spaniee, P. of nucleoclasti ivymes in the 
phenomenon teriophaye Vikrobts thad 
S S.R 
Srumno, ¢ “ s applied to food processing 4d 


vance 1949, Academic Press, Inc 
New Ye 

cides on rabbits im. Rev. Soviet 
1 

Bactericidal 


Med., 26, 55 (1937) 


properties 


resistance to onion smudge 


1 disease resistance in the onior Pr 
5) 
LINDEGREN anp Bacumann, F. M. F 
toxicity juice extracted from succulent 


ann Link, K 


of phenolic compounds t 
ton bulb parasites 96, 468 84 (1935) 


Link, K. P., ano GELI R. Chemical aspects of 
sistance in the \ fead. Sa 15, &4 
69, 555 (1929) 
Heat induced inhibitory agents obtained 
from processed fruits vegetables Ph.D. dissertation, The Oh 
State University, June 


Waxes in Protective Packaging* 


SIMERL” 


Process Engineering Department, Marathon Corporation, Menasha, Wisconsin 


( Manus« ript received November 3, 1952) 


The present status of waxes and wax additives in 
food packaging is reviewed. Research in progress is 
expected to provide additional valuable packaging 
materials to the food processor. 


Wax is one of the essential ingredients in the manu 
facture of flexible packaging materials. The use of wax 
in food packaging has grown with the food industry 
itself, and the availability of a clean, odorless, tasteless 
and non-toxic protective material has made possible the 


retail packages of today \mong the most common 


applications are waxed paper in breadwrapper, waxed 
glassine liner for breakfast foods, the cartons used for 
frozen foods, milk, ice cream and dairy products, cheese 
wrappers, and a series of laminated and waxed papers 


used for packaging of meat. The wax used for pack 


aging of food can be estimated at 750 million pounds per 
vear (5,6, 8) 


FUNCTIONAL PROPERTIES 


Wax finds its preeminent place in food packaging because of 
its availability, the relatively low cost of 7-10 cents per pound, 
the protection against water vapor and water, and the chemical 
purity which eliminates any question of toxicity, taste and odor 
It is relatively casy to handle, with a melting point generally 
less than 200° F., and is exceptionally stable to extended storage 
in both the crude form and in the form of final waxed products 
It is an excellent base for blending of other materials, which 
melify its form with considerable improvement possible 

Wax has several disadvantages, however, including a ten 
dency to become sticky at high temperatures, partial failure oft 
the protection against water vapor due to brittleness on cracking 
and creasing, low temperature brittleness, which is particularly 
important for frozen food packaging, and a tendency to scuff on 
machinery and to some extent on clothing. Wax is a very poor 
barrier to oils and fats and to odors which are based on organic 
materials, Petroleum waxes are hydrocarbon in nature, and 
common edible fats are diffused through the wax barrier due to 
its solubility. By the same mechanism, flavors and undesirable 
odors are transmitted relatively quickly through waxed paper 
or board. Vanillin, as an example of a flavoring material, and 
turrpentine, as an example of an undesirable material, will 
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dissolve in wax and then vaporize from the other side of the 
wax barrier —with subsequent loss of desirable flavor or pick up 
of off-odor, Fortunately, there are many good odor and grease 
barriers available to the food packaging industry, including 
glassine, vegetable parchment, cellophane, and foil, and these 
may be used in conjunction with waxed paper or board. 

There are 2 general types of wax recovered from petroleum 
paraffin, and microcrystalline. Of the 2, paraffin is more im 
portant as it represents the bulk of the wax used. Pariffin wax 
is colorless, relatively brittle, and has a relatively low. seal 
strength Its general function is m surtace coating of paper 
and board. Microcrystalline wax, on the other hand, is generally 
amber to brown in color, is soft and flexible— becoming sticky 
and tacky at temperatures near the melting point--and has a 
high seal strength (7). Microerystalline wax is used in lamina 
tions, in which it is the adhesive between 2 or more layers otf 
packaging material. Laminations may be made of 2 sheets of 
paper, or one of hoth sheets may be foil, cellophane, cellulose 
acetate, or possibly other films. In laminations, microcrystalline 
wax serves as an excellent barrier for water vapor, and the ce 
tect of softness and tackiness 1s eliminated by the protecting 
sheet of paper or other film. A lamination can generally be 
tolded without serious damage to the protection, and the low 
temperature tle xibility may be good to excellent. 

Microcrystalline wax is also used in coatings (a common 
appheation ts in the dip such as was used on the Army K-ration 
and tts successors) and for heat sealing and protective food 
wrappers (generally with additives). An increasingly important 
cnd use of microcrystalline wax is as an additive in the so-called 
hard wax formulas, in which microcrystalline wax is added to 
paraffin wax, to improve the seal, gloss, scuff resistance, and 
low temperature characteristics. In these improved paraffin 
formulas, the inherent stickiness is eliminated by use of a third 
ingredient, generally polyethylene (2) 

Waxed papers are subject to intense competition from other 
packaging materials. They must stand on their own in regard 
to functional properties and cost. Water vapor protection is one 
of the more important functional properties (Table 1). 

It will be noted that a typical low cost sheet such as waxed 
breadwrapper has a fairly good flat water vapor protective rate, 
which is lost on creasing. However, when paper is laminated to 
paper with microcrystalline wax, the flat and creased rate are 
considerably improved. By use of cellophane, replacing one of 
the paper sheets, excellent protection is obtained. The data 
quoted above is for high temperature-high humidity conditions 
commonly used in testing of such products as dried milk powder, 
dried egg powder, gelatin dessert powder, sugar candy, crackers 
and potato chips 

The laboratory test data should be used only as a guide in 
determining the materials to be used in actual packaging. It is 
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WAXES IN PROTEC 


TABLE 1 
Water vapor permeability of typical flexible packaging materials 
(Gram /sq. meter/24 hours at 100° F.—90% R.H.) ” 
Waxed Brea 
MST-52 Cell 


lvethy] 


r Laminat 
Wax 
ohane aminat 
xrystalline Wax 


> TAPPI Standard T464 


suggested that actual packaging tests, preferably on a commer 
cial machine, be made in all product testing 
An additional test condition which has become important ti: 


the last few years 1s that of O° F. tor frozen food packaging (/ 


Typical test data for water vapor permeabilities of a selected 


group of potential packaging materials are shown in Table 2 
TABLE 2 


Water vapor permeability at 0 F. 
(Gram/ sq. meter/ 24 hours) 


Mater 


Kraft Paper, Waxed One Sid 
Cellophane, MSAT-8& 

Pliofilm, 140-FI 

Polyethylene Film 
Kraft-Cellophane Laminat 
Acetate-Foil Lamination 


Tentative Sta 


RESEARCH AND DEVELOPMENT 


Considerable progress has been made in the last few 
years in overcoming the inherent defects of wax. Re 
search and development have resulted in wax formulas 
with high blocking resistance (up to 120° F.), which 
have seal strength capable of ultimately tearing the 
paper, and which have considerably increased stability 
for long term storage with respect to gloss, scuff re 
sistance, and seal strength advantages are 
obtained by blending microcrystalline wax and synthetic 
resins with paraffin (2). The formulas may be adjusted 
for functional requirement, with a classic example de 


Waxed 


papers have advantages here, over the competitive 


veloped for O° F. (frozen food overwraps ) 
materials, of stability on long term storage, higher seal 
‘trength, considerably higher physical strength, and 
retention of strength on long term storage, and low 
cost 

(ther additives commonly used are a range of syn 
thetic resins and elastomers. These include natural 
rubber, butyl rubber, polyisobutylene, various rosin 
esters, and other materials which impart special proper 
ties to the wax blend These additives are used pr 
marily in coatings and laminations for addition to micro 
crystalline and parattin waxes 

lhe present status ol wax technology in the flexible 
food packaging industry 1s due to the support of the 
entire cross section of the industry. These include the 
oil companies which supply the wax, the converters of 
Wax paper, and most important, the food packaging 
processors. One the most Important projects ts 


standardization of wax testing methods, which has been 


ASTM Committee on 
Wax. This grot is been working for several years 


assigned 


in standardizing wax test methods, including odor and 
taste, physical characteristics including melting point, 
gloss, and hardness, and tinally in a series of test pro 


plied to paper and then tested 


cedures in which wax ts 


or gloss, smoothness uff resistance, rub-off, friction, 
water vapor permeability and seal strength (3, 4). The 
developments of the last few vears will undoubtedly be 
more than equalled by those in the near future, based 


on the known research now underway 


SUMMARY 


Petroleum waxes, both ervstalline and microerystal 


] 


line, are an indispens component of flexible and 


emi-flexible packaging materials. Waxes are particu 
larly adapted for food packaging because they may be 
made colorless, odorless, and tasteless, and are com 
pletely acceptable from the standpoint of toxicity. They 
are used as coatings, and in laminations in combination 
with paper, board, cellophane, foul, and other flexible 
sheet materials. As coatings, they are commonly used 
for their heat sealing function, which, combined with 
excellent water vapor permeability properties and low 
cost, make them particularly useful in the field of over 
Wraps for such products as bread and frozen foods 
Microcrystalline wax, when used in laminations, pro 
duces a protective barrier that can be folded and creased 
without excessive damage to the water vapor protection 
New developments in this field include the use of such 
materials as polyethylene, polyisobutylene and other 
svnthetic resins, and a variety of additives tor spe 
cialized purposes. It is possible to obtain increased 
oloss, increased heat seal (particularly at low tempera 
). decreased increased viscositv tor cet 

tain heat sealing purposes, and a variety of othe 


functional advantages Phe petroleum refiners, the 


Hexible packaging specialists, and the food packaging 
companies share the responsibility for progress in this 
field. The cle velopment f the last 10 vears will probably 
be more than matched by the next few vears’ develop 


ment when the \ under way should 
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Effect of Heat Treatment Temperature on the Storage Life of 
Valencia Orange Concentrates 


OWEN W. BISSETT, M. K. VELDHUIS, N. B. RUSHING 


S. Citrus Products Station” Winter liaven, blorida 


(Manuscript received December 18, 1952) 


Orange juices of several concentrations were heat 
treated at a series of temperatures followed by exam- 
ination for bacteriological and pectinesterase activi- 
ties. Cloud stability was determined under 35 F 
(1.7° C.) storage and observations made of can swell- 
ing in both 35 F. (1.7 C.) and 80 F. (26.7 C.). 
Treatment at 160 F. (71.1 C.) effected cloud stabil- 
ity in 6-fold concentrates, while less concentrated 
juices required treatment temperatures of 190 F. 
(87.8 C.), even though enzyme inactivation at any 
processing temperature was of the same order for all 
products regardless of concentration. 


During the last few years tremendous quantities of 
citrus fruit, particularly oranges, have been used in the 
form of frozen concentrated juices. These concentrates 
are of excellent quality and give the consumer a product 
closely resembling fresh juice. Llowever, this product 
is net pasteurized and as brought out by DuBois and 
Kew (2), it is not stable above O ize 
Vasteurized concentrated orange juices of 65° Brix that 
had been heated to to 200° (90.7 -93.3° C.) for 
storage at 40° (4.4° Heid (3), have been avail 
able for some time, but the temperatures used during 
concentration and pasteurization result in considerable 
heat damage to the product. No systematic study on the 
effects of different heat treatments in relation to con 
centration on the stability of these products has been 
reported. The work herein reported was undertaken to 
provide information on these effects. 

In this study single strength orange juice and 2-, 4-, 
and 6-fold concentrates were heated at temperatures 
(48.9-93.3° C.) and the 
observed at 35° FF. (1.7°C.) and 80° F. 
Phe 35° (17° ©.) storage temperature 


ranging from 120° to 200° 
stability 
(26.7° C.) 
is that attainable in cold storage warehouses and the 
80° F. (267° C.) temperature is an accelerated one 
which should rapidly show potential danger of swelling 
of cans by fermentation. Methods of evaluation in 
cluded determination of pectinesterase activity, cloud 
stability, bacteriological plate counts and observations 


for can swelling 


EXPERIMENTAL METHODS 


Preparation of materials. Two series of experimental sam 
ples were prepared. In the first series, orange juice was pre 
pared from fresh fruit im the laboratory pilot plant Precooled 
fruit was sorted and washed, and juice extracted in a Rotary " 


juice press. Excess pulp and seeds were removed in a screw 


‘One of the laboratories of the Bureau of Agricultural and 
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type finisher. The juice was of the following analysis: Acid 
0.95%, pH 3.6, Brix 12.3°, suspended solids 8.0%, a Brix-acid 
ratio of 13.02 to 1, and a (PE.u.) ml. x 10° value of 17.6. It 
was then concentrated in a falling-film pilot plant evaporator at 
70> F. (21° C.). Portions were withdrawn when the desired 
strengths were attained. Single-strength juice, 2-, 4-, and 6-fold 
concentrates were prepared 

In the second series, partially concentrated (23° Brix) juice 
from the first stage of a commercial falling-film evaporator was 
used, For comparative analytical purposes, a portion of the 
juice was diluted to 12.0° Brix and the following values deter 
mined: Acid 0.89%, pH 3.7, suspended solids 11.0%, a Brix-acid 
ratio of 13.6 to 1, and a (PE.u.) ml. x 10° of 20.0. Concentra 
tion of the partially concentrated juice was continued in the 
pilot-plant evaporator and samples withdrawn as before. In this 
manner, concentrates of 2-fold (23° Brix), 4-fold (42° Brix), 
and 6-fold (57° Brix) were prepared 

These values of the juices used showed that they were of 
average pH, acidity, and Brix-acid ratio and normal for con 
centrate purposes 

The single-strength juice and concentrates were heated to 
temperatures of 120°, 130°, 140°, 150°, 160°, 170°, 180°, 190°, 
and 200° F. (48.9°, 54.4°, 60°, 65.6°, 71.1°, 76.7°, 82.2°, 87.8 
and 93.3° C.) in an experimental tubular pasteurizer, canned 
hot in 4.5 oz. cans and cooled. The juice or concentrate was 
heated to the respective heat treatment temperatures in 17 
seconds, held there for 5.7 seconds, filled into cans in 7.5 seconds, 
closed in 7.5 seconds, held in inverted can for 15 seconds and 
cooled by rotation under cold water sprays. This schedule 
approximates that obtainable in commercial citrus juice pas 
teurizers, filler bowls, can-closing machines, and coolers. 
of each treatment were stored at 0.° F. (—-17.8° C.), 35° F 
(1.7° C.), and 80° F. (26.7° C.) 

Methods of analysis. Standard methods of analysis were 
used for the determination of acidity, pH, Brix, and suspended 
solids, Pectinesterase activity (PE.u.) was determined by the 
method of MacDonnell, Jansen, and Lineweaver (5), with a 
modification suggested by Jansen (7). The method consisted 
essentially in titrating a 2- to 6-ml. sample, depending on its 
relative enzyme activity, with 0.1 N sodium hydroxide to pH 7.5 
in the presence of a 20-ml. portion of 1% pectin solution in 0.25 
molar sodium chloride. Sufficient water was added prior to pH 
adjustment so that on addition of the required amount of sodium 
hydroxide solution, the total volume was about 40 ml. From time 
to time, 0.02 N. sodium hydroxide was added to readjust the pH 
to 7.5 as the enzymic liberation of acid took place. From the 
amount of standard alkali used, the milliequivalents of ester 
hydrolyzed was calculated. The results are reported as (PE.u.) 
ml. x 10°. The symbol (PE.u.) ml. represents milliequivalents 
of the ester hydrolyzed per minute per ml. of the sample 

Cloud index turbidity was determined by the Loeffler (4) 
method on reconstituted concentrate using an Evelyn” colori 
meter equipped with a No. 720 filter. Completely clarified 
orange juice approaches 1000 light transmission while fresh 
juice, or juices in which the cloud was stabilized at its initial 
level, give readings of the order of 15 to 20% 

Bacteriological plate counts were made using Lindegren’s 
agar Plates were imeubated at al for 72 hours before 
reading 


RESULTS 


The effects of heat treatments on the pectinesterase enzyme 
activity in orange juices of several concentration levels are 
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DISCUSSION 

Figure 1. Reduction of pectinesterase enzyme with increased ' 
treatment temperatures for citrus juices of different concen- Complete stabilization of the cloud was effected in all 
trations. products tested by heat treatments of 190° F. (87.8° C.) 


and 200° F. (93.3° C.), as shown in Figure 2. Such 
plotted in Figure 1. A regular decrease in pectinesterase ac heat treatments reduced the pectinesterase enzyme ac 
tivity with higher temperatures was observed in the range ot ~ - 
120° F. (48.8°C.) to 160° F. (71.1° C.). Heating to 160° F 
(71.1° C.) inactivated 89 to 95% of the pectinesterase originally 
present. There was little change in the residual activity with centrated products were not stabilized by treatment at 
temperatures above 160° F. (711° C.), up to including temperatures of 180° | (822° C.) or lower while 
mo (29? ons of 94 to 96% o 
180° F. (82.2 C.) representing inactivations of 94 t / 6-fold (57° Brix) concentrates were stabilized by treat 
the enzyme. Heat treatments of 190° F. (87.8° C.) inactivated ; 
97% or more while 200° F. (93.3° C.) was responsible for not 


©, respectively (Figure 1), of that 


initially present uur-fold (42° Brix) and less con 


ment temperatures of 100° FF. (71.1° C.) or greater. 
In Figure 1 the pectinesterase activity products 


less than 98% pectinesterase enzyme inactivation. Heating of 
these products to 140° F. (60.0° C.) resulted in a 50% inactiva treated at 160° | (711° C.) is 10 to 19 (PED) 
tion of the enzyme while a 150° F. (65.6 C.) treatment gave ml. x 10 while those treated at 190° Fk {a7 2° ¢,.) 


65% or eg tines as : ation 
greater pectimesterase Mactivatiot were reduced in activity to the order of 0.1 to 0.6 


Che cloud index values obtained when the products that had ; cae 
ml. x 10% On further observation of Figure 1, 


received the various heat treatments were stored at 3 


(1.7° C.) are illustrated in Figure 2. Products processed at a very flat portion ot the curve representing enzyme ac 
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Figure 2. Effect of heat treatments on cloud stability of orange concentrate stored at 35 F. (1.7 C.) as measured by light 


transmission. 
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TABLE 1 
Bacteriological plate counts (Lindgren’s agar) at several concentrations and treatment temperatures 


00 


Series 


Series 2 


tivities following 160° (71.1 170° BF. (76.77 C.) 
and 180° (82.2° ©.) treatments indicates that there 
was no appreciable difference among these 3 treatment 
temperatures in effecting pectinesterase enzyme inacti 
vation and there was, therefore, no advantage from the 
standpoint of enzyme activity in heating to temperatures 
above 1007 Fk. (71.1 ©.) unless it was desired to more 
closely approach complete inactivations in which case 
treatment at 190° (87.8° C.) or more would be 


required 


The experimental processing temperatures necessary 
to prevent fermentation and associated can swelling 
were lower than those required to attain cloud stability 
Differences in the treatment temperatures required to 
prevent the development of swells also were noted with 


degree of concentration and temperature of storage. 
Femperatures about LO degrees higher were required 
with single-strength, 2-, and 4-fold concentrates than 
with 6-fold products. Temperatures about 20 degrees 
higher were required with storage at 80° F. (26.7° C.) 
than at 35°F. C.). With storage at 35° F 
(1.7°C.) where the products had been heated to 
130° (544° C.) and above with 6-fold concentrates 
and with 140° (60° C.) with lower concentrations 
With storage at 8O° FL (26.7° C.), 150° F. (65.6° C.) 
was sufficient with 6-fold concentrates, while 160° F. 
(71.1° ©.) was required with lower concentrations 

The bacteriological plate counts revealed rapid de- 
crease with increasing heat treatments up to 150° F 
(65.6° ©.) and more gradual decreases with more 
drastic treatments. The amount of data is insufficient 
to establish limits of plate counts 

While 100° (71.10 ©.) resulted in no swelled cans 
this treatment temperature ts not recommended for gen 
eral practice. In some cases concentrates or juices 
would be encountered that would have higher pH 
values. It is also likely that at times somewhat more 
resistant microorganisms would be encountered. For 
these reasons a margin of safety would be needed. Just 
how much a margin of safety would be required is not 


known, but certainly not less than 10° FF. ¢5.5° ©.) 


177 00 73,000 


Treatment temperature degrees Fahrenheit 
15 lou 70 


Single strength juice 


S40) 350 


Iwo fold juice 
6,100 


Four-fold juice 
18,001 4,900 5,000 
44,800 5,200 2,800 » O00 


Six told juice 
5.490) 


5.100 


SUMMARY 


Complete heat stabilization of the cloud in single 
strength juice, 2-fold and 4-fold concentrates was at 
tained at temperatures of 190° FL (&87.8°C.) and 
200° (93.3° C.), while 160° F. (71.1> C.), was suffi- 
cient for 6-fold concentrates. While products processed 
at 160° F. (71.1° C.) or above were not subject to can 
swelling in either 35° F. (1.7° C.) or 80° F. (26.77 C.) 
storage, it is believed that somewhat higher tempera 
tures should be used in practice to provide a margin of 
safety. Although no close correlation. is drawn between 
can swelling and bacteriological values, it is apparent 
that the number of viable organisms decreased rapidly 
with increasing treatment temperature up to that of 
150° F. (65.6 C.) while at higher temperatures, de 
creases in count were not as great for each increase in 
treatment temperature. 

Pectinesterase activity was sharply reduced by treat- 
ment temperatures of 120° F. (489° C.) to 150° F. 
(65.6° ©.) ; was not appreciably changed in the range 
of 150° FF. (65.6° C.) to 180° F. (82.2° C.), and then 
was reduced to very low activity by treatments of 
190° F. (87.8° C.) and 200° F. (93.3° C.). 
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EVERY TIME 


SPECIALIZED WASHING EQUIPMENT 


FMC washers are built to get fresh fruit and vegetables clean— 
quickly and economically. No delays nor halfway measures. This 
equipment is performance proved to make the most effective use of 
every drop of water. Each washer is designed for a specific service 
so that even the most difficult to wash product comes clean quickly 
for canning or freezing. Units for especially delicate products incor- 
porate special “non-bruising” action in the washing process. Find 
/ out now how FMC washers can effect savings and maintain quality 
FM< MODEL 15 WASHER on your production line. 

Ton) and jet spray design for most effective wosh- 


ing of tomatoes, beets, turnips, potatoes orid apples. 
Used where fyfther rotary type wathing is not 


FMC FLOOD TYPE WASHER 
For peas, whole kernel corn, green and dried beans, Gentle yet thorough washing of spinach and other 
FMC ROTARY WASHER and small firm fruits. Rapid shaking motion spreads leafy products through flooding and low-pressure 


Rolls and sensbs products clean under efficient spray product over screen for thorough cleansing under spraying. 
nozzles, sweeping away all dirt and foreign matter. water sprays. 
Non-brvising action for tomatoes, beets, potatoes, 
turnips and fruit. 
/ OTHER FMC WASHING EQUIPMENT 


FMC SHAKER WASHER 


®@ Corrugated Cylinder Spray / 
Washer 
@ W-Bottom Flood Type Washer 
® Shaker Type Washer for Fruits 
®@ Rotary Pea Washer [ 
@ Peerless Corn Washer 
FAC (LEWIS) WHIALPOOL WASHER FMC ROTARY ROD WASHER 
JS Designed primarily for efficient washing of cut corn @ Rotary Combination Washer For hard root vegetables such as potatoes, corrots 
through flotation and spraying. No mechanical mov- and turnips. Used extensively os c pre-washer prior 
ing devices to damage the kernels. Other special waskers also to steam peeling. 


built for special requirements 


FOOD MACHINERY AND CHEMICAL CORPORATION 
Canning Machinery Division 
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Abstracts 


(Continued from page 26 preceding technical papers ) 
FRUIT AND FRUIT JUICES 


Chilling tropic fruits causes vitamin C loss. 

Science News Letter, 62, 328 (1952). 

Exposure of tropical fruits like pineapples and bananas to 
near-freezing temps. causes loss of vitamin C (in some cases 
almost 40% ) report Doctors Miller and Heilman, biologists at 
the University of Pittsburgh. This loss was formerly thought 
to be due to general decompn., but they showed by expt. that 
cold alone can cause vitamin C loss 
The concentration and dehydration of citrus juices. Part II. 

J. L., Ketry, FE. J. Canner, 116, 13-18, February 
7, 1953 

Flavor acceptability and standards are discussed as well as 
low temp. concen. of other liquid foods. Bibliography 


INSECTS AND INSECTICIDES 


X-rays spot insects. 

Science News Letter, 63, 27 (1953). 

Though they look perfectly clean, when inspected visually, 
wheat kernels or grain, may have insects in them. When such 
kernels are ground into flour, the insects are also ground; thes 
then get into bread and other products. Low voltage x-rays 
however, can detect these insect-infested wheat kernels. 


A study of the pharmacological properties of the insecticide 
aldrin (hexachlorohexahydrodimethanonaphthalene). 
Gowpery, C. W., Granam, A. R., Seeutn, J. STavraky, 
G. W., AND Waup, R. A. Can. J. Med. Sci., 30, §20-33 (1952) 
Aldrin causes subthreshold stimulation of the vagus nerve to 
produce cardiac slowing. Other reactions are listed 


MILK AND MILK PRODUCTS 


Studies on heated milk. IV. Observations on browning. 

Patron, S. J. Dairy Sci., 35, 1053-66 (1952) 

A method of rendering the brown pigment of evapd. milk 
sol. in milk serum by tryptic digestion of the proteins proved 
a satisfactory preliminary step to photoclec. measurement of 
color. Using this principle, the optical densities of 11 commer 
cially produced evapd. milks were evaluated when fresh and at 
monthly intervals during storage for 1 yr. at room temp. Dis 
coloration was evident in all fresh samples. Color increased 
rather rapidly during the first 3 mo. of storage, after which time 
further color development was quite gradual. More color 
develops in samples held at higher temp., and storage at 4° C. 
will substantially inhibit color development. A number of 
factors involved in the heat-induced browning of skimmilk also 
were studied. These included time and temp. of heating, pre 
heating, pH, the roles of certain milk components, particularly 
casem, and the significance of certain compds. of importance in 
other brownimg systems. Casein and lactose were observed to be 
the principal reactants in production of the color. The temp 
range 100 to 120° ©. appeared crit. in the browning of skim 
milk. The addns. of hydroxymethylfurfural, methyl glyoxal or 
acetaldehyde in quantities up to O.5 g. per liter and glycine up 
to lg per liter had no significant effect on heat-induced brown 
ing of skimmilk. Further study of the contribution of amino 
acids to brownmg im milk systems, established that milk sub 
jected to tryptic digestion browns less readily than undigested 
milk and that either enzymatically or acid-digested casein brown 
less readily in the presence of lactose than does intact casein 
In discussion of the phenomenon, it is suggested that intact 
casem may act m the manner of a stronger base than casein 
hydrolysates 
Isolation of crystalline a-lactalbumin from milk. 

Gorpon, W. G., Sem™ertr, W. FL J. dm. Chem. Soc 
75, 328-32 (1953) 

\ protein, previously named “crystalline insoluble substance,” 
has been isolated in cryst. form from the albumin fraction of 
bovine milk whey. The eryst. protein is homogeneous both in 
the electrophoresis app. and in the ultracentrifuge. Its sedi 
mentation and diffusion consts. check well with those reported 
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for a-lactalbumin (Kekwick’s lactalbumin). There is little 
doubt that the substances are identical and it is proposed that the 
protem in milk whey of approx. mol. wt. 16,000 and electro 
4.2 at pH 8.5 be called a-lactalbumin. This 
protein comprises about 12% of the total proteins of whey. 


phoretic mobility 


TASTE TESTING 


Influence of tannic, tartaric and of acetic acid upon olfactory 
acuity and sensations associated with food intake. (A 
note concerning the appetite stimulating effect of wine.) 

Irvix, D. L., Durra, A., F. R. Am. J. Digest 
Diseases, 20, 17-21 (1953) 

Expts. are described which demonstrate that tannic, tartaric 
and acetic acid ingested during meals are capable of simul 
taneously preventing postcibal decrease in olfactory acuity and 
interfering with creation of sensations interpreted as satiety 
The suggestion is made that the effects of the acids mentioned 
may be related to the appetite stimulating effectiveness com 
monly ascribed to bitter tonics and to dry wine. Mention is 
made of preliminary clinical investigations which indicate that 
dry wine may be a useful adjunct in the treatment of anorexia 
The clinical studies are incomplete at this time. 


ORGANIC CHEMISTRY 


‘The condensation of long-chain fatty acids with polysaccharides 
and proteins. 

Jones, A. S., Kaye, M. A. G., 
Soc., 50, 16-20 (1952) 

The esterification of D-glucose, D-glucosamine, bacterial 
dextran, and the somatic polysaccharide from ycohactertum 
tuberculosis with stearic acid, has been investigated and_ the 
methods adapted to the production of esters of biologically ac- 
tive, branched-chain fatty acids with polysaccharides. Fatty 
acids have been condensed with proteins by means of the fatty 
azide, and also by reaction of the fatty acid with p-phenylenedia 
mine, followed by diazotisation of the resulting amine and its 
coupling with protein 


PHYSICAL RESEARCH 


Physical chemistry of colloid metaphosphates. II. 

H. chem. scand., 6, 1-15 (1952); Rrit 
lhstracts, 11,785 (1952) 

High mol. wt. K metaphosphates, the so-called salts of 
Kurol, have been investigated in soln. It is found that dissocn 
increases with temp. although the exptl range is limited by 
small soly. at low temp. and instability at high temp. Measure 
ments of dissoen. of cations from the mangano-polymetaphos- 
phate complex show that it is independent of Mn** ions 
Measurements of » indicate that the mol. changes shape with 
changing dissoen. due to change in repulsive forces within the 


anp Stacey, M. J. Chem 


large negative anion. Thus there is an increase in intrinsic 7 
with rise in temp. and a decrease on addn. of electrolytes lik 
NaCl or org. substances such as EtOH or ethylene glycol, this 
last effect probably being in part due to the change in the dielec 
const. of the medium The other colloid properties, electro 
phoresis, sedimentation, and diffusion are also due to the highly 
charged anion, the influence of which seems to be eliminated at 
low concen. of low mol. wt. salts. Solvation has a dominating in 
fluence on the physico-chem. properties in media of higher tonic 
strength. Mol. consts. are shown to depend upon the medium 
and electron-microscope photographs support the view that in 
soln. these polymetaphosphates consist of wrinkled chains 
Structure of surface-denatured protein. I. Molecular weight 
and surface area of horse serum albumin molecule. 
II. Theoretical relation between surface diffusion con- 
stant and the shape of the protein molecule. III. Deter- 
mination of the shape of surface-denatured horse serum 
albumin. 

Imanora, K. Bull chem. Soc. Japan, 25, 7-16 (1952); Brit 
lhstracts, A 1, 784 (1952) 

I. The mol. wt. of surface-denatured horse serum albumin 1s 
found to be 70,000 using Bull's method. By measurement of the 
compressibility of the protein film, the surface area covered by 
one mol. is caled. as 9820A. IT. Assuming the surface-denatured 


(Continued on page 36) 
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® There is a Sterwin Technically-Trained Rep- 
resentative in your area. Let him show you how to 
put Sterwin products, service and research to 
work in your plant. Or write direct to: Sterwin 
Chemicals Inc., 1450 Broadway, N. Y. 18, N. . 4 


BRANCH OFFICES: 


Atlanta, Boston, Buffalo, 
Chicago, Dallas, Kansas 
City (Mo.), Los Angeles, 
Minneapolis, Portland 
(Ore.), St. Louis 
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Application engineering... essential to control 


No matter what the product, every plant 
uses methods, materials and equipment that 
present problems peculiar to its own produc- 
tion. Specifications . . . size of plant . . . rate 
of output ... all impose further unique re- 
strictions. 


What, then, about process control instru- 
mentation? To do its job right, it has to be 
designed with all those factors . . . and many 
others .. . in mind. And here is where Honey- 
well Application Engineering steps in. 


First comes a thorough investigation of con- 
trol requirements. A Honeywell engineering 
representative, well versed in instrumenta- 
tion techniques sits down with process engi- 
neers, production men, and instrument 
technicians . . . discusses details of the spe- 
cific process. ‘Then he puts the problem up to 
Honeywell's staff of application engineers. 


Specialists for Each Industry 


In this group are men who are expert in each 
specific industry. One group, for example, 
specializes in instrumentation for the metal- 
working industry ... another for chemical .. . 
another for petroleum .. . until the whole 
gamut of modern manufacturing is repre- 
sented. Each man has been trained, by 
education and first-hand experience, in the 
techniques of processing and process control 
in the area of his interest. Each is a living 
part of the industry he serves. And he knows 
why and where every process “‘is different.” 


Covers All Aspects of Control 

Honeywell application engineering covers 
the entire contro! installation. It works out 
details of what instrument to use for each 
measurement or control function . . . what 
type of primary element . . . what control 
system ... what size and style of valve. It 
provides all essential signals, safety inter- 
locks, and accessories. It combines all these 
elements into a complete unit, arranged for 
peak production efficiency .. . greatest con- 
venience of the operator, and for maximum 
ease of service . . . custom-fitted to the indi- 
vidual needs of the process to be controlled. 


Saves Time . . . Produces Top Performance 

This Honeywell service gives specialized con- 
sultation on complex control problems that 
would otherwise require the attention of ex- 
perts in the individual plant. But most 
important, it assures a control system that 
will produce the superior performance that 
Honeywell instruments are capable of giving 
... and which will help to obtain the most 
production and best quality from the process 
which it serves. 


Modern dairies 


SOUND PLANNING, hase on specialized engineering experience, forms the basis of Honevwell Application 
Engineering. Here a round-table discussion between customer and Honeywell technicians irons out the 


initial control requirements for a process. 
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125,000 QUARTS OF MILK PER DAY receive accurate HTST pasteurizing 
under control of these Electronikkh instruments, in the plant of Lehigh 


Valley Cooperative Farmers. 


choose Honeywell control 


efficient pasteurizing 


Like many other leading dairies, the Lehigh Flo-Guard diversion valve. Its simplified construc- 
Valley Cooperative Farmers, Allentown, Pa. tion cuts clean-up time to a minimum .. . prevents 
utilizes short-time pasteurizing as the sanitary, incorrect assembly after cleaning. 


high-production way to process milk. And in this 
modern plant Honeywell engineered instrumenta- 
tion maintains precise, automatic control of the 
pasteurizing equipment. 


Engineered as a unit for the individual pasteurizing 
set-up, Honeywell HTST Control incorporates 
every feature for simple, efficient operation. Its 
rugged construction and unit design assure con- 
Most critical phase of the operation is maintenance tinuous duty . . . simplify maintenance. 

of correct pasteurizing temperatures. An ElectroniK 


Thermal Limit Controller does this job... instantly Your local Honeywell engineering representative 


calls for diversion of milk if the temperature falls will be glad to discuss how this control can be ap- 
below 161° F. To complete the control of the plied in your plant. Call him today . . . he is as 
process, additional ElectroniK instruments regu- near as your phone. 


late temperatures of hot water, and record tem- ; : 
MINNEAPOLIS-HONEYWELL REGULATOR Co., 


perature of milk in the cooler. Industrial Division, 4569 Wayne Ave., Philadel- 
A vital element of the system is the Honeywell phia 44, Pa. 
@ REFERENCE DATA: Write for Data Sheet No. 3.4-€, “HTST Control System.” 
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Hagen, E. A. Beavens, R. H. Higby 


Sr. Louis, No. 5: Chairman, E. V. Nay. Secretary, Barbara 
Hall, Anheuser-Busch, Ine., 721 Pestalozzi, St. Louis 18 
Mo. Councilor, C. M. Harrold, Jr 


New York, No. 6: Chairman, P. D. Kratz. Secretary, Walter 
A. Maclinn, Dept. of Food Technology, N. J. Agricultural 
Experiment Station, New Brunswick, N. J. Councilors: 
R. T. Bohn, J. H. Nair, A. H. Johnson, F. C. Baselt. 


Firomma, No. 7: Chairman, G. Singleton. Secretary, Roger 
Patrick, U. S. Citrus Products Station, Box 403, Winter 
Haven, Fla. Councilor, F. W. Wenzel, Jr. 


Western New York, No. 8: Chairman, C. S. Pederson. Secre- 


tary, Austin A. Gendreau, R. T. French Company, Rochester, 
N. Y. Councilor J. E. bix 


Great Lakes, No, 9: Chairman, L. J. Minor. Secretary, Wal- 
ter L. Thompson, 4614 Prospect St. Cleveland, Ohio. 
Councilor, F. J. Erickson 


No. 10: Chairman, A. Pouchain. Secretary, 
Kdwin C, Dryden, Eastern Regional Research Lab., Phila 
delphia 18, Pa. Couneilors, A. D. Bowers, J. P. Crimmins 


Maryann, No. li: Chairman, G. Heyl. Secretary, Leroy 


Pucet Sounp, No. 12: Chairman, A. F. Bucholtz. Secretary, 
James A. White, Rt. 2, Box 2306, Bellevue, Wash. Coun 
cilor, N. J. Willett. 

Ames, No, 13: Chairman, L. B. Drake. Secretary, Frances Cat 
lin, Agr. Exp. Station, lowa State College, Ames, lowa 
Councilor, John C. Ayres 

Mouawk No. 14: Chairman, D. S. Luscombe. Secre 
tary, Maxine C. Baker, Beech-Nut Packing Co., Canajoharie, 
N. Y. Councilor, E. J. Abeling 

Onto Vatiey, No. 15: Chairman, D. J. Ridenour. Secretary, 
Sessie L. Welsh, Joseph E. Seagram & Sons, Inc., Louis 
ville, Ky. Councilor, Fred H. Dellwo. 

Orecon, No. 16: Chairman, A. H. Nagel Secretary, H. \ 
Yang. Food Technology Dept.. Oregon State College, Cor 
vallis, Ore. Councilor, P. R. Elliker. 

Dixte, No. 17: Chairman, J. O. Mundt. Secretary, Carroll F 
Neff, 193 Princeton Way, N.E., Atlanta 6, Georgia. Coun- 
cilor, J. J. Pewers 

Texas, No. 18: Chairman, A. V. Moore. Secretary, I, Peters 
Dairy Husbandry Dept., A. & M. College, College Station 
Tex. Councilor, B. L. Golub 

Austratia Norruern, No, 19: Chairman, A. T. Roche. Secre 
tary, V. M. Lewis, 25 Byron St., Coogee, N. S. W., Australia 
Councilor J F. Ketford 

Inpiana, No. 20: Chairman, Kevin Shea. Secretary, G. H. F. 
Schnakenberg, Eli Lilly and Co., Indianapolis 6, Ind. Coun 
cilor, N. W. Desrosier 

Pirrspurcu, No. 21: Chairman. |. J. Hutchings. Secretary 
Paul Somerville, H. J. Heinz Company, 1060 Progress St 
Pittsburgh 30, Pa. Councilor, D. M. Gray 


Britisu Cotumpia, No, 22: Chairman, A. G. Woodland. Secre 
tary, Peter A. Sunderland, British Columbia Packers, [-td., 
Imperial Plant, Steveston, B. C., Canada. Councilor, F. E 
Atkinson. 


\uUSTRALIA SoutrHerN, No. 23: Chairman, F. C. Elsworth 
Secretary, Marjorie K. Paxton, H. J. Heinz Co. Pty. Ltd 


W. Strasburger, 1403 Eutaw PL, Baltimore 17, Md. Coun- Bendigo St., Richmond, Vic., Australia. Councilor, G. | 
cilors, B. W. Clarke, A. H. Warth Midwood 
MEMBERSHIP 


Write to nearest regional secretary, if within an area covered by a regional section, or to the Executive Secretary of the Institute, 
for an application form and information regarding qualifications and classifications 
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—_ of the advantages Tygon Tubing 
offers you as a piping medium! 
Its clarity permits full solution visibility 
all along the flow line. Its mirror-smooth, 
non-wetting surface means faster flow. 
Its non-toxic nature assures complete 
freedom from product contamination. 
The chemical inertness of Tygon, its 
non-aging properties, its natural tough- 
ness and abrasion-resistance mean long, 
trouble-free life. Tygon’s true flexibility 
simplifies installation, and the ease with 
which it can be disassembled, cleaned 
(steam sterilized if necessary) and re- 
assembled saves time and money. 


And Tygon Tubing is available in con- 
tinuous lengths in bore sizes up to 2”. 
May we send you more detailed information? 


Write the U. S. Stoneware Co., Tallmadge Square, 
Akron 9, Ohio. 
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Abstracts 


(Continued from page 30) 


protein mol. as the form of an elliptic disc which floats on the 
H.O surface, the relation between the surface diffusion const 
and the friction ratio is derived, and also that between the tric 

tion ratio and the ratio of two axes of an ellipse. II]. The shape 
of the protein mol. is found to be an elliptic disc with axes of 
20A. and 160A. and a thickness of 10A. The surface diffusion 
const. is detd. by measurement of the surface potential using 
the ionization method, and the app. is described. Surface 

potential-conen. curves are given for serum albumin and castor 


oil monolayers 
Behavior of a synthetic polypeptide analogous to protein de- 
naturation. 
Ernir, A. Nature, 170, 1066-7 (1952) 
Poly-pt-alanin is readily sol. in cold water. If the soln. is 


heated a gel settles out, the orientation of the C ) groups 
changing in a manner indicating the formation of extended § 
polypeptide chains. If the gel is dissolved in formic acid, the 
original a chain configuration results. The author suggests that 
a study of this polypeptide might give insight into the a- 8 
folding of protein chains during denaturation and renaturation 
Binding of anions by denatured proteins. 

Corvin, J. R. Can. J. Chemistry, 30, 973-84 (1952) 

Adsorption by sol. and insol. heat-denatured lysozyme of 
eight anionic dyes, including methyl orange, was detd. at several 
temps. and pH values. In addn. the adsorption of methyl orange 
by both the sol. and insol. forms of seven other heat-denatured 
proteins was detd. as a function of temp. and pH. The isotherms 
which are normal, reproducible, reversible, and independent of 
protein conen., confirm the motion of a sheath of strongly 
orientated water mols. about small positive proteins. They also 
demonstrate directly the importance of AF of hydration in 
protein interaction studies. pH dependence of adsorption of 
methyl orange and other anions to denatured proteins is normal 
but —- A H of adsorption per mole of anion bound is greater than 
for the corresponding native form. These results discredit the 
current concept of unique specific binding sites on a protein for 
weak interactions of the type studied 
The titration curves of two types of gelatin. 

Ames, W. M. J. Sct. Food Agric., 3, 579-85 (1952) 

Titration curves have been obtained for gelatins prepd by 
methods designed to show the greatest possible variation. The 
difference between the curves is fully explained by the loss of 
amide nitrogen and the consequent increase in free carboxyl 
groups in passing from one gelatin to the other. Attention has 
been drawn to an anomaly in the middle portion of the titration 
curve of native collagen, which can be explained if the substance 
commonly recognized as collagen is in reality a mixt. or a 
compd, of two similar proteins 
Ultra-thin sectioning for electron microscopy. 

Massey, B. W. Stain Technol., 28, 19-26 (1953) 

A technic is described for obtaining thin sections of animal 
tissue suitable for electron microscopy. Fixation is accomplished 
by perfusion of the whole animal with neutral formalin or alc 
formalin followed by immersion of pieces to be examd. in neu 
tralized osmium tetraoxide. The embedding medium is a mixt 
of equal parts of n-butyl and ethyl methacrylate polymerized by 
ultra-violet light. Sectioning is done by means of a glass knife 
on an International ultrathin sectioning microtome set at 0.1 u 
The sections are floated on warm water to spread, then placed 
on Formvar-coated grids, dried, and put into toluene to dissolve 
the plastic. The technic produces routinely usable, thin sections 
that show a min. of damage owing to fixation, embedding, and 
sectioning 


SOAPS AND DETERGENTS 


Detergent action. 
Apam, N. K., ANp Stevenson, D. G. Endeavour, 12, 25-: 
1953 
Theory of mechanisms of detergent action and review 
more recent work are given 
Toxicity of soaps and detergents. 
Barat, L.°C. Soap and Sanit. Chemicals, 28, 48, December, 
1952 
The toxic properties of more than 400 compds. were studied. 
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= Yes, now owe (color patented) to make | 
; sure that its not mistake” for something else .- now | 
quickly, easily distinguishable from all other sanitation | 
a materials you stock and vse -** no chance for error! 
ny Yes, now only piversot cx can give you "color: | : 
provection _ . plus oll of the other outstanding } 
qualities of reguior piversol recognized as the 
leading pactericide disinfectant for over 25 years! 
is New piversol Ch is safe. will not stain equipment. 
approved by Boards of Health. 
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THE DIVERSEY. 
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BOOTH 44 


at the 


INSTITUTE OF 
FOOD TECHNOLOGISTS 


annual meeting in 


BOSTON, MASSACHUSETTS 
June 22-24 
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D.O DODGE & OLCOTT, INC. 


180 Varick Street * New York 14, N.Y. 
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1. Effective antioxidant 


2. Readily soluble 


3. Tasteless, colorless, 
odorless 


4. Physiologicaliy 
harmless 


5. Heat stable 


Good 
“carry-through” 


This list was ziven in more detail 
almost 10 years ago in an Oil & 
Soap article by Higgins and Black. 
Antioxidants have been greatly im- 
proved since then, but the above 
properties still offer an excellent 


yardstick against which to compare 
present antioxidant. 


CHECK THIS LIST Is your antioxidant 
soluble... economical... effective? 
Does it impart taste...color... 
odor to your product? Does it have 
“carry-through” ? 


CHECK WITH UNIVERSAL Technical 
service... experience acquired from 
a host of applications . .. and our 
superior Sustane antioxidants... 

all are available to provide the best 
answers to your antioxidant needs. 

A Universal representative will be 
pleased to discuss your antioxidant 
requirements, the modern methods 
of antioxidant application, and keep 
you abreast of current trends in 

the antioxidant field. 


PRODUCTS DEPARTMENT 


UNIVERSAL ONL PRODUCTS COMPANY 


30 ALGONQUIN ROAD 
DES PLAINES, ILL., U.S.A. 


Sustane 


S 


The flowers that bloom you know when haven't a 
thing on the press releases that burgeon forth in full 
grown splendor from the fertile soil of the great .\meri 
can food processing industry and its related educational 
and research organizations. In fact, a more apropos 
comparison might be with a January blizzard. Being 
something of a student of the Art of Procrastination 
your columnist attempted, with some temporary success 
to evade the growing pile of news notes. But finally 
there came a time when conscience and The [Editor 
would no longer be denied. Nothing to do then but flex 
the concert-pianist type fingers (see title illustration ), 
turn the fan full on the fevered brow, and proceed to 
get with it (to borrow The Editor's expression). Th 
results of this second labor of love follow. We sincerely 
hope that every reader will find something of interest 
in the column—-if only the arrows between items. An 
attempt has been made to give representation to every 
news item received before the deadline and to date 
we've been about 90 percent successful in the effort 
For those whose news shorts did not make the transition 
into printer’s ink in this issue due to space limitations 
we humbly offer a choice of either of these consoling 
thoughts: (1) there is always next month; (2) there 
are other, better columns. 

\nd now, to ascend from the ridiculously philosophi 
cal to the sublimely practical, let's start the column roll 
ing. On and on she goes, and where she stops only the 
belabored typesetter knows. 


lhe ever industrious research department of [ast 
man Kodak Company announces fen new chemicals 
added to the list of more than 3500 organic research 
chemicals regularly supplied by the firm. The new 
products, available from the Eastman Organic Chemi 
cals department, Distillation Products Industries, 
Rochester 3, N. Y., include the following: Acrylamide ; 
4-Amino-2, 6-dimethylpyrimidine ;  2-5-Dimethvlfuran 
( Pract.) ; 5,5-Dimethyl Hydantoin ( Pract.) ; 2,5-Di 
phenyloxazole; Formanide; Malonic Acid ( Pract.) ; 
Mhthaloyl Chloride ( Pract.) ; Y-Valerolactone ( Pract. ) 
and m-Xvlene ( Pract.) 

\lso from Eastman Kodak comes news of a nex 
office machine for the rapid production of multipl 
copies of letter-size papers. Known as the Verifax 


(Continued on page 40) 
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FLAVOR 


Few fields of specialization have assumed 


greater importance in recent years 


than that of the Food Technologist 


The food industry in general leans heavily 


upon his judgment in arriving at many 


of its decisions. That is important to us 


because food technologists who know our products 


are among our strongest boosters. They know 


that for consistency of quality and reliability, 


they can always confidently recommend FRITZSCHE 
A FIRST NAME IN FLAVORS SINCE 1871. 


PORT AUTHORITY BUILDING, 76 NINTH AVENUE, NEW YORK 11, N.Y. 


te 


BRANCH OFFICES end STOCKS: Atlanta, Georgia, Boston. Massachusett Chicago, Ulinows, Cincinnati 
Obio, Cleveland, Obio Los Angeles, California, Philadelphia, Pennsylvania, San Francisco. Califorma, 
St. Lomis. Missouri, Toronto, Canada and “Mexico. DF FACTORY: Clifton, N.] 
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u-mec tant 


substance affinity for 
water, with stabilizing action on 
i: water content of an article. 


Example: GLYCERINE! 


When product moisture content must be kept 
constant in spite of fluctuations in humidity, 
leading manufacturers of foods, drugs and 
cosmetics rely on U.S.P Glycerine. For many 
years Glycerine has been the humectant in 
such famous products as Chase “Pep-R-Mints” 
and Pine Brothers Cough Drops. 

If you're developing a new product that 
will contain a humectant, be sure to check 
Glycerine. 


‘Cereal Bar’ 


For example, the U. S. Army Quartermaster 
Corps recently developed a compressed, pre- 
mixed cereal for ration kits and survival ra- 
tions. They chose U.S.P. Glycerine as the edi- 
ble binder because it enhances sweetening, 
while restraining stickiness, spoilage, and 
mold growth, and—most important of all— 
because it is non-toxic. 


Balance of Properties 


You can see that humectant action is only a 
small part of the Glycerine story. Versatile 
Glycerine can also serve as— 


emollient lubricant 

solvent demulcent 

plasticizer suspending agent 
sweetener chemical intermediate 


Booklets on the application of Glycerine in the 
food, drug and cosmetic, protective coatings, and 
textile fields are available. For your copy, write 
Glycerine Producers’ Association, 295 Madison 
Avenue, New York 17, N. Y. 


Food Industry Topics 


(Continued from page 38) 


Printer, the unit is said to be a unique invention in that 
three or even more copies, costing less than five cents 
apiece, can be made from a single matrix sheet. These 
copies are same-size, black-on-white duplicates of the 


@ The new Kodak Verifax Printer 


original material and are immediately ready for use. 
With the new printer, one photo-exact copy can be 
obtained in about 50 seconds, and three copies in 60 
seconds. The only service connection necessary is a 
11OV outlet. Practically any typed, written, drawn, or 
printed original through the 8!'4 x 11 inch size, in- 
cluding books, magazine, and other pages printed on 
both sides may be used. The machine is reportedly so 
simple to operate, only a few minutes instruction is re- 
quired to produce long-lasting legible copies. On the 
basis of the success of its pilot models, Eastman will 
shortly begin production of a limited quantity of Veri- 
fax Printers. Price will be $240 list. For information as 
to availability, contact the Industrial Sales Division, 
Kastman Kodak Company, 343 State Street, Rochester 
4,N. Y. 
7 

A new 12-page Price List, dated April 1953, has been 
received from Fritzsche Brothers, Inc., Port Authority 
Building, 76 Ninth Ave., New York 11, N. Y. The 
new list covers the following Fritzsche products: floral 
absolutes; animal and resinoid fixatives; aromatic 
chemicals ; balsams, gums, and sundries; colors, citrus 
concentrates ; floral concentrates ; essential oils ; flavors ; 
floral waters ; oleoresins ; terpeneless and sesquiterpene 
less oils ; and tinctures. 


Appliance manufacturers who produce 236 volt cooking units, 
kettles, or testing equipment for canners and food processors 
will be interested in the new Proctor Infinite Control Switch 
(Model 510 for 1250 watts; Model 520 for 2100 watts). The 
company states that this switch makes it possible for the first 
time in the history of electrical appliances to control heating 
elements precisely at any point within the range of heating 


(Continued on page 42) 
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for taste-appeal that sells 


use GIVAUDAN FLAVORS...products of creative imagination 


Perhaps you are seeking a new flavor—some- 
thing truly distinctive, truly appealing. 

Or perhaps you would like to re-evaluate your 
present flavoring materials in the light of your 
product’s purpose, its market and price con- 
siderations. 

Or your problem may be one of quality-con- 


trol of flavor, to protect the distinctiveness and 
uniform taste-appeal of your product. 

At Givaudan you will find the answer to all 
these problems and many others. Here, creative 
imagination on the part of Givaudan’s flavor 
experts inspires the development of quality- 
controlled flavors with maximum taste appeal. 


Inc. 


330 West 42nd Street, New York 36, New York 
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See for yourself how so little Huron 
MSG brings ovt so much MORE of 
the good flavor of your own sausage, 
hams and bacon. 1/2 oz. of Huron 
MSG is enough for 100 Ibs. of sau- 


4 sages. For free working samples or 

is technical advice, write Technical 

r Service Department at any of ad- 
dresses below. 


“THE HURON MILLING COMPANY. 


Gonoral Seles 9 Park Place, Mew York City 7 Factories: Harbor Beach, Mich 


Grand St, Chicago 


Food Industry Topics 


(Continued from page 40) 


elements. Whereas ordinary heat controls allow only five to 
eight temperature settings, the new switch regulates electrs 
heating units through an infinite number of intermediate settings 
ranging from zero up to the maximum rated wattage. Meas 
uring 24% x 134 x 1% inches, the switch is housed im heat rr 
sistant bakelite with a metal cover. A bimctal timer assembly 
operates on one line and a disconnect switch on the other lin 
Provision is also made for a pilot circuit. The switch is designe: 
to overcome arc-over problems usually encountered in more con 
ventional switches. Current carrying spring members at 
chrome copper, and fine silver contacts are used on both lin 
circuits. Tested and approved by Underwriters’ Laboratories, 
the new Proctor switch quickly adjusts to a higher or lower 
temperature level. For more complete information write Proctor 
Electric Co., 3rd & Hunting Park Ave., Philadelphia 40, Pa 


\ new D&O Flavor Catalog, done in the company’s 
usual excellent taste, devotes 20 pages to describing the 
company’s 19 different favor lines and various types of 
vanilla concentrates. Each group is fully described, 
individual flavor selection is listed, and suggested pro 
portions and recommended applications are presented 
Also included is a section devoted to Certified Food and 
Cosmetic Colors. The catalog is available to manuta 
turers on request by writing to the address given below 

\ revised, reprinted edition of the popular Dodge & 
Qleott Vanilla Products Brochure is just off the press 
reports the company. Containing 24 paves of formulas 
and directions for manufac 
turing and professional use, 
the new brochure incorpor 
ates such additional features 
as the Dow Propylene 
(Gilycol Solubility Charts, 
and an entire section de- 
voted to Vaniprox Products 
\lso included are formulas 
for various pure and imita 
tion vanilla extracts and 
solubility charts for Vanil ES a 
lin, Courmarin, and Ethyl 
protal. Bound in file | 
folder form and illustrated * 
throughout, the new Vanilla 
Products Brochure is avail- 
able upon request to Department VAN, Dodge & 
Oleott, Inc., 180 Varick St., New York 14, N. Y 

Also from D&O comes word of new industrial per 
fume magic. A series of new masking odorants called 
DIAPAROMES has just been developed by the company’s 
Perfume Laboratories for use in Dip Silver Polishes 
Diaparomes P? will cover the unpleasant odor resulting 
from the contact of silverware and phosphoric acid 
Diaparomes S perform the same function in polishes 


containing sulfuric acid. In addition, the products are 
designed to improve the odor rising from the freslily 
opened Dip Silver Polish bottle. Among available frag 
rances are Violet, Rose, and line 


“Research—or lack of it—is the key to the dairy industry's 
future,” was the warning of IFT member Prof. Milton | 
Parker, director of the Department of Food Engineering at Illi 


(Continued on page 44) 
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Prompt, economical delivery 
anywhere in the U.S.A. 


Only Morton can offer the right salt for your canning 


operation—at the right time, at the most tavorable 


price and freight—anywhere in the country. This is 
made possible by Morton's nine plants, strategically 
Oca>wlec Oo service 1e entire country. one 
located t ice tl t t Tt 


good reason why it pays to standardize on Morton 


Canning Salt and service. 


Manistee, Michigga 


Port Huron, Mictygar 


Rittman, Ohio New 


\) 
Kansas 


Nework, Colifornia 


Salt 


Weeks, Louisia 


and Saline, 
nec 


| Expert advice on the right 
salt for your plant 


If finding the right salt for your operation is a prob- 
lem, call in a Morton Consulting Engineer. He will 
study your requirements— advise which of Morton’s 
specialized canning salts is right for your operation. 
These include Morton 999, a salt of highest purity; 
Morton H. G. Granulated, a screened high grade 
evaporated salt of improved purity, controlled 
quality and uniformity; Morton K. D. Granulated, a 
superior quality of evaporated salt; and Morton Rock 
Salt. You can specify Morton Salt for any plant 


anywhere. 


Please send a Morton Representative to analyze my salt and 


canning operation. No obligation, of course. 


MORTON SALT COMPANY 


Industria ] Division 


Name and title 


Firm 
Dept. CS 4 120 S. LaSalle St 
Chicago 3, Illinois 
City Zone State 
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to pioneer the now famous Alternate 
System of Cleaning. A Klenzade innova- 
tion scientifically alternating organic 
acid and alkaline detergents. 


to offer complete Plant Sanitation Sur- 
veys and set up Cleaning Programs 
raising sanitation standards and reduc- 
ing labor and material costs. 


to offer simple, economical field and 
plant Test Kits for testing solution 
strengths of detergents, bactericides, 
pH, water hardness and causticity. 


to offer the Chem-O-Shot ... the only 
positive displacement feeder on the 
market... powered by motion of the 
washer itself. Used on bottle washers 
and can washers. 


to offer Fog Sanitizing Units for apply- 
ing sanitizing solutions to tank trucks, 
storage tanks, milk cans and vats. 


to offer Mineralight Ultra-Violet Light 
which detects milkstone by fluorescence. 
A simple but efficient sanitation aid. 


N 


Other Klenzade Serwices 


Other services to the dairy industries include: Laboratory 
Testing; Water Analysis; Boiler Water Treatment; Water 
Chlorination; Detergent Brick Feeding; Vitamin Feeding and 
Educational Programs. Every well informed plant manager 
should know all about these Kienzade Services. 


Write for Complete Information 


Yi Vi; YY) SCONSIN 


pees 


FOOD TECHNOLOGY, JUNE, 1953 


Food Industry Topics 
(Continued from page 42) 


nois Institute of Technology, Chicago, at the recent Milk 
Packaging Conference held in Urbana, Ill. Pointing out the 
danger of complacency, Prof. Parker stressed two principal 
reasons for accelerated research efforts: (1) competition within 
the dairy industry itself and with other food processing indus- 
tries—all seeking the consumer's favor; and (2) a considerable 
population increase far in excess of any possible increase in 
productive farm acreage. The latter challenge, according to 
Prof. Parker, will have to be met largely by higher yields, 
improved production and processing practices, expanded re- 
search by industrial and agricultural chemists, and extended 
technological application of agricultural extension workers 
He pointed out these subjects as particularly appropriate for 
immediate research efforts: (a) producing and processing more 
milk more economically; (b) improving the stability of dairy 
products through additives; (c) finding more uses for skim milk 
and buttermilk; and (d) using skim milk and buttermilk to 
make non-dairy products even more valuable as foods. 


A new approach to the problem of food preservation was 
proposed by Eastman Chemical Products, Inc., of Kingsport, 
lenn., during the National Packaging Exposition recently held 
in Chicago. The technique involves the use of Tenox, an East- 
man food-grade antioxidant, as a barrier or oxygen trap in the 
materials used to package many oxygen sensitive food products. 
Included among packaging materials mentioned were paper- 
board, glassine, and vegetable parchment. The presence of 
Tenox in packaging materials is also reported to stabilize the 
natural occurring oils in cereals, fats from meat products such 
as bacon, shortening from pastry premixes, etc., which may be 
absorbed by the packaging materials and are thus highly suscep 
tible to oxidation due to their greatly increased surface exposure. 
While the product itself is not new, having been used for years 
in such food products as lard, vegetable oils, potato chips, and 
crackers, its use in the materials in which such foods are 
packaged represents an entirely new technique in combating the 
development of rancidity, according to the company. 


\ chemically unmodified stabiliser or thickening agent pre- 
pared from waxy rice and called Nu-Formula flour, ts an- 
nounced by Rice Products Co., 210 Post St. San Francisco, 
California. The company states the product has the advantages 
of stability, no syneresis, and no lumping, and that it is suitable 
tor canned or frozen products. Ample warehouse stocks are 
reportedly available in the East. 


\ new plastic protector bag, called Chik seat, which zips 
shut by pressing the closing edges with the finger tips, has just 
been placed on the market by Kemle Co. of Hollywood, Calif. 
Made of heavy duty vinylite, electronically sealed, the bag re- 
portedly will not crack, chip, split, or peal, nor is it affected by 
low-temperature quick freezing. An added plus is the “magi 
gripper” closing which eliminates the dangers of zipper teeth 
that snag or jam. The two tracks on each closing edge ar 
firmly pressed together, giving a 100% air proof seal. CLIK 
sEAL bags are available im sizes ranging from & x 10 inches to 
21 x 27 inches, and in a price range from $.59 to $1.79, 


News of a revolutionary innovation in the manufacturing, 
sales, and distribution of soft drinks comes from Walter S 
Mack, former president of Pepsi-Cola, and now president ot 
Cantrell & Cochrane Corp., makers of Super Coola, Super Gin 
ger Ale, Super Grape Soda, Super Club Soda, and Super Root 
Beer. The unusual feature is that the beverages will be packed 
in a no-deposit, no return can which has been especially designed 
for casy drinking dircet from the can. Contrary to the general 
soit drink practice, C&C Super Soft Drinks will be centrally 


(Continued on page 46) 
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your dependable 
source of... 


Calcium Phytate 
Sequestering Agents— For 
stabilizing foods such as 


vinegar and vegetable oils. 
Emulsifier and Stabilizer 5 


Phytie Monosodium 


Glutamate 


; (Trade name, Ze ») 
A d (40% Solution) Flavor 


Jther quality products made by Staley from corn and soybeans 
include: Corn Syrup (“Sweetose,”’ Intermediate Conversion and 
Regular), Food Starches, Soy Flour and Grits, Vegetable Oils. 


WRITE FOR technical data and 
prices on Staley products today. 


A. E. Staley Mfg. Co. 
Industrial Division Dept. FT-6, Decatur, III. 


Please send me data and prices on following products: A. E. STALEY 
MFG. CQ. 

Name Decatur, Illinois 

Firm Position 

Address 

City Zone State 
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with cakem “COLLOIDS OUT OF THE SEA”* 


Dees your product have all the appetite 
and sales appeal it needs? .. . Can your 
manufacturing process be simplified or 


speeded up? .. . Has a really tough im- 
provement problem got you ready to throw 
in the towel? 


Then it's time right now te discover how 
Seakem Stabilizers can help you. 


The check list at right shows a few of 
the positive ways these remarkable colloids 
are improving dozens of items as widely 
varied as bakery product stabilizers, choco- 
late milk, dessert mixes, ice cream stabi- 
lizers, pet foods, pie fillings (fruit), puddings, 
sauces, sausages, and syrups. 


Whatever your food product may be, if 
the function you are interested in is listed, 
it will pay you te get full information on 
Seakem “Colloids Out of the Sea”. For 
prompt, non-obligating recommendations. just 
write outlining your problem. 


* Seokem is the registered trademark for the stondordized, water-soluble, 
seo plant extractives manufactured by the Seaplant Chemical Corporation. 
Refined by rigidly controlied processes which insure dependable uniformity 
ond purity, Seakem “Colloids Out of the Sea” are light amber to colorless, 
free-flowing flaky powders. Available in a voriety of types suitable for 
use in either dry or liquid applications, Seakem Stobilizers have won accept- 
ance on the basis of proven odvontages with leading food manufacturers 


ond processors 


Send for latest SeaKem Technical Bulletins 


00D 


FOOD 
PRODUCTS 
ARE MADE 


Here ore o few of the functions 
being performed by SeaKem 
Stabilizers for an ever-growing 
list of food products: 


@ Binding 


Bodying 


Emulsifying 


Gelling 


@ Modifying 


Stabilizing 


© Suspending 


@ Thickening 


Custardizing 
mith and 
products 
containing 
milk solids 


@ Improving 
mouth feel 
and flavor 


@ Increasing 
efficiency of 
component 
ingredients 


@ Modifying ice 
crystal growth 


Physical ond 
oarti-onidant 
Protection 


Food Industry Topics 
(Continued from page 44) 
manufactured and sold by direct distribution through the chains 
and wholesale grocers instead of the usual store delivery through 
small franchised bottling plants. There will be no franchises in 
the new operation. According to the company, the idea is long 
overdue, and will be welcomed by both the harried grocer and 

the consumer 

Mechanical high vacuum pumps which will pump 
condensible vapors, such as water vapor, without cil 
contamination or loss of pumping capacity are now 
available according to National Research Corp., Cam- 
bridge, Mass., which has introduced the NRC Rotary 
Gaas Ballast Pump. The new pump is the result of 
joint effort by National Research and E. Leybold’s 
Nachfolger of Cologne, Germany, world’s oldest manu 
facturer of vacuum equipment. The NRC Gas Ballast 
Pump prevents condensation 
of vapors by keeping vapor W 
pressure of the vapors be 
low their condensation pres- 
sures. Power requirements 
are as low as or lower than 
those for conventional me- 
chamiecal pumps lacking the 
gas ballast feature. The 
pumps are offered in single- 
stage units with capacities ranging from two to 400 
cubic feet per minute, compound units (1.e., two rotors 
on the same shaft) with capacities from two to 15 cubic 
feet per minute, and in combination units (in which 
two single-stage pumps are combined in series) with 
capacities from 30 to 400 cubic feet per minute. 


Glyco Products Co., Inc., Brooklyn, N. Y., announces 
that their mono- and di-glycerides meet the new bread 
standards. Mono- and di-glycerides are used to enhance 
the shortening effect of fats and oils to give a more uni 
form and palatable loaf. Glyco’s products, marketed 
under the name of ALDo, come in different grades for 
various special food products. The grade used in bread 
is ALDO 40, that used in cake is aLtpo 33, while that 
used in oleomargerine and ice cream is ALDO 33. The 
company has recently opened a new plant at Williams 
port, Va., for the manufacture of its mono- and di- 
glycerides. This location was selected as ideal for the 
rapid movement of carload and truckload shipments to 
bakeries all over the country. 

A portable cooling unit on wheels, known as the Junior 
cuit-er, and made by Mayer Refrigeration Engineers, Ruther 
ford, N. J., is designed to enable laboratories to bring immediate 
chilling to experimental equipment without waiting for special 
piping of refrigeration. Employment of ice or dry ice with 
consequent variations in temperature is eliminated. The unit has 
a recirculating capacity of three gallons per hour. It cools 
liquids to minus 10° F. under thermostatic control of plus or 
minus ' degree. When equipped with a heating element, tem- 
peratures may be controlled up to 140° F. An indicating ther 
mometer is supplied for visual checking. 

Net sales of International Minerals & Chemical Corp., 
Chicago, for the nine months ended March 31, 1953, 
(Continued on page 48) 
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JOMNS 


_YY\_sohns-Manville CELITE 


CELITE filtration 


produces sparkling-clear syrups 


You can secure syrups with high brilliancy and 
sparkling clarity, because Celite* Filtration re- 
moves a// suspended impurities. Even highly 
viscous liquids may be filtered with exceptional 
efficiency. The result is a product with more eye 
appeal ... more “buy” appeal ... and frequently 
a product made at lower cost. 

Celite aids almost every step of your clarifica- 
tion processes. It cuts down the need for reproc- 
essing, helps decolorizing, minimizes inversion 
losses. If you employ char filters, Celite reduces 
the load on this equipment. Where vegetable 
carbon is used, Celite assures complete removal 
after treatment. 

Longer filtration cycles at fast flow rates are 
possible with Celite. Downtime is less frequent, 
filters may be cleaned more quickly, and your 
filter cloths have longer life. 


All these advantages result from the inherent 
properties of Celite itself. Carefully processed 
from the purest deposits of diatomaceous earth, 
Celite is a lightweight, porous powder. It is 
chemically inert, insoluble, and specially treated 
so that it imparts no foreign flavor to organic 
products. 


Celite has long been used to improve product 
quality and speed the processing of sugar, fruits and 
juices, beer and wine, many other beverages and 
foods. It will pay you to investigate 
the many advantages of Celite Fil- 
tration for your own products. A 
Celite Field Engineer will gladly 
consult with you. For his services— 
at no obligation to you—simply 
write Johns-Manville, Box 60, New 
York 16, N. Y. In Canada, 199 Bay 
St., Toronto 1, Ontario. 
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FILTER AND 
PRESSING AIDS 
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a 
powerful 


low-cost 
radiation 


THE ONE-MILLION-VOLT 
Van de Graaff® 


MODEL JD MEETS THESE REQUIREMENTS 


for 
research 


electron 
sterilization 


radiation 
chemistry 


biology 


physics 


SEE IT DURING THE 
BOSTON | MERTING 


Low Cost . The cost ofa 
complete installation is less than 


$25,000 


Self Shielded . ..No special 
building facilities are required be- 
cause radiation protection is pro- 
vided as part of the unit. 


Simple to operate . .. The Mod- 
el JD is engineered for simplicity 
and reliability and requires no 
special training for its maintenance 
or operation. 


The electron-beam output 
from this accelerator can be used 
for any sample-treatment rate up 
to 1.5 million gram-rep per second 

a far greater useful intensity 
than that produced by the most 
powerful radioactive sources now 
available. Electron-beam  penetra- 
tion and coverage are suitable for 
application research with a wide 
range of products and materials. 


Dimensions: — height, 64% feet; 
length 4% feet; width, 3 feet. 
The complete unit and its controls 
can be installed in any normal 
factory or laboratory space. For 
details write for Bulletin J. 
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were $62,994,231 compared with $58,421,381 for the 
corresponding nine month period ended March 31, 
1952, an increase of 7.8 per cent, according to an an- 
nouncement by Mr. Louis Ware, president. Net earn- 
ings after taxes for the nine month period were equiva- 
lent to $1.72 per common share computed on the basis 
of 2,315,839 shares of common stock currently out 
standing, compared with $1.72 per common share on 
the basis of 2,160,161 common shares outstanding as of 
March 31, 1952 

Merger of Griggs, Cooper & Co., 71-year-old food manufac- 

turer and liquor and beverage distributor of St. Paul, Minne 
sota, and Consolidated Grocers Corp., Chicago, was announced 
by Mr. Nathan Cummings, board chairman of Consolidated 
Mr. Milton W. Griggs, president of the St. Paul company, will 
continue to serve in that capacity and will in addition become a 
hoard member of Consolidated Grocers Corp. Consolidated 
Grocers has 14 major divisions and subsidiaries throughout the 
country, supplying food products all over the world. Processing 
and packing plants are located throughout the country. The 
company’s Monarch Foods Division is celebrating its centennial 
this year 

\rmour liver catalase, called Catalase 10, 1s now 

heing offered for development work to research people. 
lhe powder is believed by the company to have a 
potentially large number of food and industrial applica 
tions because of the specific reaction of catalase with 
hydrogen peroxide. Among such applications are the 
selective control of microorganisms in dairy products 
and other edible preparations, use in fermentation 
processes, and in the control of bleaching or oxidation 
in such fields as soap, textile, fur, and cosmetic process 
ing. Since one pound of Armour Catalase 10 is capable 
of liberating almost 5,000 cubic feet of oxygen from 
dilute solutions of hydrogen peroxide, the enzyme has 
obvious potential applications as an in situ (in place) 
blowing and foaming agent in aqueous systems. A con- 
venient means of obtaining oxygen 1s also indicated. 
Development price of the product on a small production 
scale is $45 per gram. For samples and further infor- 
mation write to Market Development, Research Divi 
sion, Armour and Company, Chicago 9, IIL 


\ccording to Continental Can Company, enough 
canned concentrated frozen lemonade was shipped 
throughout the nation by California food processors to 
fill a good-sized lake (might go well with chocolate 
mountains and lollipop trees). Continental states it 
would have required over 120,000,000 six-ounce frozen 
concentrate cans to package the nearly 6,000,000 gallons 
of California lemonade shipped in that convenient form 
\ccording to the company, canned frozen lemonade 
deserves its great popularity because of three virtues: 
(a) it can be enjoyed by itself; (b) it is a good “mixer” 
with other beverages; and (c) it requires very little 
refrigerator or freezer space. 

Also from Continental comes news that sales and net 
earnings (after income taxes) of the company in the 
quarter ended March 31 were at record levels for the 
quarter. Reported by Gen. Lucius D. Clay, board chair 
man, at the recent annual meeting, earnings after in 
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come taxes were equivalent to $.67 per common share 
on 3,304,602 shares compared with $.50 per share 
earned for the Marc] quarter last vear on 3,165,067 
shares. Net sales of $107,977.816 for the quarter were 
16 per cent higher than those for the initial quarter last 
vear, when they totalled $93,104,982 hy sical volume 


Was up approximately 12 


5 per cent. To make the pic 
ture even brighter, Gren. Clay pointed out that normally 
the first and last quarters of the vear are the least active 
for the company, usually accounting for less than one 
third of the annual profits combined. President Hans 
\. Egg 
anew fiber drum plant at [ittsburg, Calif., a new can 
plant at Vancouver, B. C., both to be in operation by 


fall, and the recent acquisition of the Betner Bae Con 


erss reported on company expansion, including 


any and Perga Containers, Ltd., Hlamilton, Canada 


= 
H. J. Heinz Company announe establishment of a new 
Southwestern Sales Region witl adguarters at Dallas, Texa 
The new sales region will be managed by Mr. H. M. Greer and 
will direct Heinz sales operations at branches located in Dallas 
Birminghan Houston, New Orleans, Oklahoma City, Sa: 
Antonio, and Denver Increasing sal volume im the Sout! 


west ts the reason tor the reorganization 


Burdett) Manufacturing Company, Chicago, has appointed 
Mr. ©. E. Fitzgerald as sales manager tor the company’s line 
of complete tinishing systen “Radiant Heat” Combustior 
System, Baking and Drying (vens, heaters, air make-up units 
spray booths, and washer 
From Mr. Norman J. Dunbeck, vice president in charge of 
the Industrial Minerals Division of International Minerals & 
(Chemical Corp., con vord of the construction of a new re 
fractory specialties plant at Janesville, Wisconsin, having 4 
capacity of 75,000 tons a ir. Clnef product of the new plant 


will be a granular refractory for air application in the patching 
of metal melting turnacs This is the fourth plant of such re 


fractory specialties to be erected by Eastern Clay Products 


Dept., of International’s Industrial Mineral Division and is so 


Project research and consultation in 

Biochemistry, Chemistry and Bacteriology 

Vitamin Assays 

Amino acid assays and biological evaluation 
of proteins 

Food chemistry and microbiology 

Proximate analyses and mineral determinations 

Sodium determinations 

Specific Immune Sera — Meat Identification 

Other biological, chemical, and 


microbiological services 


Write for price schedule 


WISCONSIN ALUMNI 
RESEARCH FOUNDATION 


P. O. BOX 2059 MADISON 1, WISCONSIN 


49 


| 
| 

aa q | 
| 

‘ 

BO 10 SERVICE 
= | 
4 
| = 


extend SHELF LIFE! 
retard RANCIDITY! 


MIXES 


igh 

eee ON Hig -Fat 

Low-Moisture Foods! 


@ As you know, potato chips, prepared mixes, nuts, 
baked goods, powdered soups and many other prod- 
ucts that are high in fat and low in moisture are often 
spoiled by rancidity and the development of oxida- 
tive “off” flavors. And these factors reduce the shelf 
life and profit margin of many food products. 

These problems may be avoided by the proper use 
of a new food grade salt with antioxidant, developed 
as a result of years of laboratory research— Diamond 
Crystal Salt with ANTIOXIDANT! 

New Diamond Crystal! Salt with Antioxidant is as 
simple to use as common table salt. If sodium chlo- 
ride is used in your processing, this new salt will fit 
into your operation without extra equipment or labor. 

Diamond Crystal Salt with Antioxidant is eco- 
nomical, too! The extra cost involved in salting po- 
tato chips is only about 7¢ per 100 Ibs. of chips! This 
is a small cost to minimize returned goods. 

The effectiveness, ease of use and economy vi this 
new salt will more than justify its test in your opera- 
tion. Samples are available upon request. Send for 
yours today! 


Write to Technical Director, Diamond Crystal 
Salt Co., St. Clair, Michigan. 


DIAMOND CRYSTAL SALT 
with Antioxidant 
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located as to reduce freight rates and speed shipping services to 
an important segment of the market, according to Mr. Dunbeck 


In response to the demand of the smaller room space, where 
both floor and height are at a premium, the Jewett Refrigerator 
Co., Buffalo, N. Y., announces its newest in the line of BEVADOX 
refrigerators. Named the BeEvAbor “yr,” the new unit uses only 
33 inches of floor space, is cylindrical in shape, and refrigerates 
up to 13 cases of bottled beverages. Kevolving shelves, making 
for easy filling and remoyal, and a full-length, triple-pane glass 
door that remains tree of condensation are other noteworthy 


features of this unique unit. 


Over two hundred registrants from important educational 
institutions, research organizations, and all types of industrial 
establishments recently completed a free week-long course in 
X-ray diffraction at the plant of North American Philips Com 
pany, Inc.. Mount Vernon, N. Y. A unique example of the 
resourcefulness of American industry, the X-ray Diffraction 
School ts conducted semi-annually with the purpose of estab 
lishing N-ray analysis as a vital tool for production control in 
all types of plants. Leading scientists are engaged to lecture 
and up-to-date equipment is used for laboratory demonstrations 
of the latest techniques. The Philips company also offers the 
services of its Application Laboratory free of charge the year 
round. Here, any company may have its peculiar problems sub 
jected to the X-ray analysis methods, and trained technicians 
render an unbiased opinion as to the capabilities and limitations 
of the X-ray instruments with respect to the particular problems 
under study 

In the line of new equipment, the Philips Company's Research 
& Control Instruments Division, 750 South Fulton Ave., Mt. 
Vernon, N. ¥Y., sends word of a Kecording Counting Rat 
Computer designed to record random counting rates on a linear 
chart with a constant computed statistical accuracy 


lime once again to cover up the topical typewriter. 


\nd so until the next time when . . . I'll be seeing you again 
— 
FUTURE DATES FOR FOOD TECHNOLOGISTS 
1953 


Research and Development Associates, Food 
and Container Institute, Inc. Sixth Annual 
Meeting. Washington, D. C. 

National Confectioners’ Association. Seven 
tieth Annual Convention. New York, N. Y. 
Thirteenth Annual Meeting of the Institute 
of Food Technologists, Boston, Massachusetts 
American Dairy Science Association, Annual 
Meeting, Madison, Wisconsin 

June 22-30 Eleventh Conference on the Standardization of 
Methods for Sugar Analysis. Paris, France 
I'wenty-seventh National Colloid Symposium, 
lowa State College, Ames, lowa 


June 10-12 


June 14-18 
June 21-25 


June 22-24 


June 25-27 


Conference on Mi robiological Deterioration. 
Gordon Research Conference (American As 
sociation for the Advancement of Science) 
New Hampton School, New Hampton, New 
Hampshire 


July 20-24 


Conference on Statistics in ¢ hemistry Gordon 
Kesearch Conference (American Association 
tor the Advancement of Science) New Hamp 
ton School, New Hampton, New Hampshire 
Conference on Food and Nutrition, Gordon 
Research Conference (American Association 
for the Advancement of Science) Colby Junior 
College, New London, New Hampshire 


\ugust 10-14 


(Information concerning future dates of national and international 
meetings, conventions and exhibits of interest to food technologists should 
be sent to the editorial office.) 


‘4 

| 

MIXES 

y 
i 
| 
| 
if 
| 
| 
J 

| 
4 | 
4 | 

4 

| 

"4 
| 

— | 
‘4 | 
July 27-31 

50 


Advertisers’ Index PAGE 
\merican Can Co 4-5 
Brewers Yeast Council, In 52 
Diamond Crystal Salt Co 50) 
Distillation Products Industries 1] 
Diversey Corp 36 
Dodge & Olcott, Inc 37 
eastman Chemical Products, Inc 23 
Felton Chemical Co., Ine 7 
lirmenich, Tn 5 
lorasynth Laboratories, Ine 3 
Food Devel pment Laboratory 2 


Machine rv & ¢ hemiucal ¢ orp 


ui — bo 


ood Research Laboratories, Ine 2 
Kritzsche Bros., In 
invaudan Flavors, In 
(alycerine l’roducers’ .\ssn 


(ariffith Laboratories, Ine 2/ 


High Voltage engineering Corp 
In 
Iluron Milling Ce 42 
International Minerals & Chemical Corp Sz 
Jolins Manvalle $7 
Wlenzade lroducts, [ne $4 
Nohnstamm & Co., 15 
LaWall & Jlarrisson 52 
Magnus, Mabee & Reynard, In 2 
MM lis-Lloneyvwell Regulator Co 32-33 
Morton Salt Co $3 


National Aniline Div 
Norda [essential Oil & Chenneal Ine Ith cover 


liaudler Co 2nd cover 


Chas. Vhzer & Co., 16-17 
Polak’s Irutal Voorks 
Rice Products Co., [ne 5] 
Rohm & Co 21 
Schwarz Laborator 52 
Scaplant Chenneal ¢ orp 
leoster 1). Snell. Ine 52 
J Staley Mig. $5 
Win | Stange Co 10-20 
Sterwin Chenneals, [ne 3] 


Sugar Information, Ine cover 
Universal Onl Products 38 
S. Stoneware Ce 
van .\imeringen lin 
Wallace & Tiernan 5] 
Wisconsin Research Foundation 


BOUND VOLUMES 


Arrangements have been made for our readers to 
have their issues of this journal bound carefully and 
economically in our Authorized Binding Simply 
write for details to 
FOTE 
Box 776 
Highland Park, Illinois 


Stable 


No Syneresis @ No Lumping 


in Soups 
Sauces 
Gravies 
P»ddings 
Pie Fillings 


Frozen Foods 


Nu-Formula Flour, as a stabilizer or thickening agent, 


jives proper viscosity without flavor masking Nu 
Formula Flour is stable to hot, cold and long term severe 
torage conditions in canned products It improves flavor 
ind appearance of food products, has increased viscosity 


with increased acidity (to pH 3.5). Neutral flavor, neu 
tral color, chemically unmodified natural product made 


from waxy rice 


Write for free sample, information today: 


Rice Products Co., Inc. 
210 Post St., San Francisco 8, California 


IN-PLANT CHLORINATION AT 


WINTER GARDEN COMPANY 


SAVES MONEY--over $750 was saved in3 


months on labor alone through more efficient clean- 
up by means of In-Plant Chlorination at this plant. 


ELIMINATES SLIME-- According to the 
company president, Mr. W. Ed. Booker, “***Three 
days after chlorination was started the floors were 
spotlessly clean and remained so throughout the 
season.***” 


CONTROLS BACTERIA--Rreduction in 


bacterial counts of up to 93% were obtained by 
the Winter Garden Company on inspection belts 
and such equipment as graders, snippers, etc., 
with In-Plant Chlorination. 

In-Plant Chlorination can bring these and other 
advantages to your plant, toc. Just call your nearest 
W&T Representatives for complete information. 


| 
= 
| 
“| 

| 

| 

ANUATILLE, 
| 
JEWARK 1, NEW JERSEY * REPRESENTED IN PRINCIPAL CITIE 
5l 


1953 


FOOD TECHNOLOGY, JUNE, 


EMPLOYMENT NOTICES 


FOOD TECHNOLOGIST, Ph.D. 15 yrs. 
experience in food development, nutrition 
research and sales. Many publications, 
good speaker, well qualified to supervise 
food research, product development, mar- 
ket research, and contact with govern- 
ment agencies. Desires responsible posi- 
tion as director of research or sales 
service organization. REPLY BOX 274, 
Institute of Food Technologists, 176 W. 
Adams St., Chicago 3, Illinois. 


AVAILABLE: Ph.D. in Food Technol- 
ogy with good background in Biochemis- 
try and statistics. Desires work in Re- 
search, Quality Control or the like, until 
the end of September 1953 or part of this 
time. Single. No preference as to loca 
tion. REPLY BOX 273, Institute of 
Food Technologists, 176 W. Adams St., 
Chicago 3, Il. 


FOSTER D. SNELL, INC. 


RESEARCH CHEMISTS AND 
ENGINEERS 
Organoleptic Panel Testing, Formula- 
tion and Stability; Protective Packag- 
ing. Inquiries invited on food research 

problems 
Official Laboratory Association of 
Food Distributors, Inc 
29 West 15th Street New York 11, N. Y. 
WA 4-8800 


Food Development Laboratory 
8S. W. ARENSON, DIRECTOR 


PROJECT LEADERS 
Openings for chemical engineers 
and food technologists in pilot plant 
development and plant service work 
as Propect Leaders. Prefer one to 
four years food experience. Submit 
detailed resumé of personal history, 
education, and experience. Prefer ap- 

plicants under 35 years of age. 


HARRY B. FUNK 
Personnel Dept. 
Pillsbury Mills, Inc. 
Minneapolis 2, Minnesota 


Proof service to the baking and potato chip 
industries. Ingredient evaluations. New 
product development. Baking, frying, 
spray drying equipment. Chemical 
and physical testing facilities. 


1403 Eutaw Place 440 West 24th Street 
Baltimore 17, Md. New York, N. Y. 


Food Ingredient & New Drug Studies 


TOXICOLOGICAL STUDIES 


sacterogists LaWall & Harrisson 


Chemists Div. F, 1921 Walnut St., Philadelphia 3, Pa. 


ANALYSES - CONSULTATION . RESEARCH 


~ FOOD RESEARCH 
LABORATORIES, INC. 


Founded 1922 
Philip B. Hawk, Ph.D., President 
Bernard L. Oser, Ph.D., Director 


SERVICES TO THE FOOD INDUSTRIES ee R h * Analyses * Consultati 
a 

@ Consultation on Food Problems an 
@ Analyses of food materials and products ; Flame Photometry 
@ Food pliant design, process examination and 

control for Alkali Metals 
@ Legal testimony and consultation on govern- a _ 

ment regulations Rint 1, ol Studies 


Founded 1867 


Write for bulletin ‘Scientific Quality Control 
of Foods and Beverages” 


SCHWARZ LABORATORIES, Inc. 
230 Washington St., Mount Vernon, N. Y. 


NEW BREAD STANDARDS 


for the Food, Drug “a Allied Industries 
48-14 33rd Street, Long Island City 1, N.Y. 


Accent 


) Chemical Corp. 


service. 


Please feel free to call on us for any 
information you would like concerning 
| monosodium glutamate, nature’s own 
food flavor intensifier. We will gladly 
provide you with complete service— 
from literature to taste tests and spe- 
cial recipes. Without the slightest 
obligation on your part—just 
—AMINO PRODUCTS DIVISION, 

International Minerals & Chemical 
) Corp., 20 No. Wacker Drive, Chicago 
6, Illinois. T.M. ** 
erty of International Minerals & 


BREWER 


OPTIONAL INGREDIENT. 


| Effective August 13, the government order set- 

ting new standards for leading varieties of bread 
and rolls, permits the use of Brewers’ Dried 
Yeast in quantity of 2 parts for each 100 parts 


of flour without being declared on the label. 


Now all five classifications of bread may be 
improved by the valuable addition of 
Brewer's Dried Yeast.* 


*The inactive dried yeast improves 
flavor and keeping qualities, 
supplements wheat protein with 
important amino acids, and adds 
substantial amounts of natural 
Vitamin B Compilex.. 


write 


We will be glad to 
send you a copy of 
the Federal Register 
which gives complete 
details on this new 
order. Write 


BREWERS' YEAST COUNCIL 
314 WN. Broadway, St. Lewis 2, Mo. 


prop- Brewers 
Dried Yeast 
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up and go places... 


with AR! 


Packed with sugar’, canned fruits 
travel faster from dealer's counter to kitchen table! 


That's why sugar, and only sugar, is used by leading canners! 
Sugar aids color retention—retards vitamin oxidation—and helps preserve the flavor 
and texture of fruits. Sugar is easier to use—requires no special handling or storage — 


provides 25 to 50°7 more sweetening power. 
Pack with sugar for faster “pick-up” at the point-of-sale. 


For up-to-the-minute facts explaining why sugar 
is the safest, most effective, and, in the 
long run, most economical sweetening 


agent you can use, write Department AK. 


Sucrose—cane and beet sugar. 


NEW YORK 5, = NEW YORK 
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rom the gardens of long-ago China 


Came the very first Grape, it’s rumored; 
From the Norda Grape Flavor you use today 
< kd Comes good business that keeps you good-humored 


You know how good a fresh rape tastes, 

from a bunch that has grown ripe and fat in the 
sun. That's why so many people like Norda 
Grape Flavor so much. [t tastes rich and real. 


And it is. 


Both Norda Concentrated Genuine and 
Imitation Grape Flavors re-create the richness 
of true prape, All the on oodness Is 

there. The taste is appealing and natural. 


There's body. There's character. 


Test. try. and taste Norda Grape for all your 


erape flavored produs ts. wall Ip Vou 
rd, 
them. It will help you make money. Generous A4;A&G 
samples are free, Send for yours today, ESSENTIAL OIL AND CHEMICAL COMPANY, INC. 
Use “A Favorite to Flavor 1 601 West 26th Street, New York 1, N. Y. 


° Norda Flavor 
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